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The “ Brightrad ” Radiant Panels provide an ideal solution to most foundry heating problems, whether they 
relate to the mechanised, the plate or the jobbing foundry. There are no moving parts, maintenance is reduced 
to a minimum and where it is desirable only to heat certain areas the “ Brightrad ” Radiant Panels do it in the 


most effective way. Coupled with control enabling the foundry heating plant to be switched on or off at pre- 


determined times, “ Brightrad ”’ panels offer the most economical and efficient heating media. 
Brightside also specialise in ablution centres (including heating, hot and cold water supplies, showers and 
lockers) and dust and fume control plant for all foundry purposes. 


Please write for literature on these foundry matters. 
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NEW ROAD FROM 
BEERSHEBA TO SODOM. 


A NETWORK of modern fast-traffic roads has been 
planned for the new State of Israel and many miles 
of these roads have now been completed. By 
far the most important is that linking Beersheba 
toSodom. For centuries past, Beersheba and Sodom 
have been legendary names associated with the 
desolate lands mentioned in the Old Testament, but 
Beersheba is now a rapidly growing industrial town 
with a population exceeding 20,000, and Sodom is 
the centre where the refineries of the former Palestine 
Potash Company are located. The new road will 
enable the potash works to be re-opened and the 
potash, bromine, magnesium and calcium salts to 
be transported to the railhead at Beersheba, so that 
the exceptionally pure rock salt—the basis of 
Israel’s new chemical industry—may be fully 
exploited. With, in addition, an 11-mile spur reach- 
ing southwards into the Great Crater, it will now be 
possible to reach rich phosphate deposits, quartz 
sand for glass-making, clay for the ceramic industry 


and other mineral resources that have been dis- 
covered recently. The relative position of the several 
areas is shown in the map in Fig. 3, herewith. 

The Public Works Department undertook the 
first surveys and began planning for a two-lane 
highway from Beersheba to Sodom in 1949. Pre- 
liminary work was done from the air and it was 
not until after the photogrammatic results had been 
studied that the first field reconnaissance party was 
sent out; the physical difficulties facing these 
survey teams were severe and they suffered many 
privations due to the heat and the dust. The main 
engineering problem related to the alignment of 
the road so as to overcome the difference in levels 
between Kurnub, located 1,332 ft. above sea level, 
and Sodom, 1,298 ft. below sea level; in this 
drop of 2,630 ft., the ground dropped 970 ft. in 
two miles at a point about six miles from Sodom. 
In the first design, it was proposed to overcome this 
difficulty by constructing a series of seven hairpin 
bends. 

The designs were originally completed during 
1950, and, in January, 1951, instructions were 
given to put the work in hand. For budgetary 











reasons, and because of the necessity for speed in 
completing the road, it was decided to improve and 
make use of the existing roads between Beersheba 
and Yeroham, and to begin the construction of the 
new road from this latter point. The length of the 
roads to be improved amounted to 20 miles, and 
that of the new road, from Yeroham to Sodom, was 
35 miles. The section between Beersheba and 
Kurnub is still under construction, and it is hoped 
that it will be completed during next year. Besides 
providing a road that meets the requirements of 
modern traffic throughout its length, this latter 
link will further shorten the distance between 
Beersheba and Sodom by seven miles. 

The seven hairpin bends near Sodom were 
never thought to be a satisfactory solution, so, 
while work was proceeding on the flat plateau 
land between Yeroham and Kurnub, attempts 
were made to find an alternative route with a better 
alignment. Such a route was found in December, 
1951; this route not only avoided the hairpin 
bends, but was also shorter by three miles. It was 
not, however, an easy route. It followed a valley 
that had, in places, almost vertical walls of dolomite 
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limestone, and, in particular, three engineering 
problems had to be overcome. The first was a gap, 
some 320 yards long and between 60 ft. and 70 ft. 
deep, which had to be filled with rock blasted from 
the surrounding mountains. The second difficulty 
involved the removal of a cliff face of dolomite 
limestone 115 ft. high, by blasting away 45,000 
cub. yards of rock and using this material, together 
with another 62,000 cub. yards of fill, to form an 
embankment for the road; the site at this point, 
before and after construction, is shown in Figs. 
1 and 2. The third difficulty was of a different 
character. At a point near to the potash refineries, 
the proposed alignment ran over a salt marsh, 
where the bearing capacity was nil. The marsh 
had to be excavated to a depth of between 3 ft. and 
9 ft. until a stronger subgrade, with a Californian 
bearing ratio of 10 per cent., was encountered. The 
excavation was then back-filled with a suitable 
imported material to form a stable sub-base. 

As water had to be brought by lorry or camel 
from Beersheba, it was fortunate that the sub- 
grade did not generally present any unusual diffi- 
culty. For the most part it consisted of various 
samples of limestone, gravel or loess. The loess, 
in the disturbed state, formed a poor sub-grade, with 
between 17 and 25 per cent. passing a No. 200 sieve 
and having a C.B.R. of only 5 per cent. when dry. 
However, this loess had lain undisturbed for cen- 
turies and it contained thin layers of conglomerate ; 





it was therefore decided to risk compacting it in 








706 


ENGINEERING. 





JUNE 5, 1953. 








the dry state on those sections where the length of 
haul ruled out the alternative of bringing in a better 
fill. 
The width of the carriage-way has been made 
20 ft., with shoulders 5 ft. wide, sloping at 1 in 20 
towards the ditch. A typical cross-section is shown 
in Fig. 4, on page 705. Above the consolidated sub- 
base is an 8-in. thick hand-packed, limestone-rock 
foundation overlaid with a 2-in. layer of a softer 
broken limestone which was rolled into the rock 
foundation. This mat was then covered by a 
bituminous macadam carpet 2} in. thick and 
finally topped by a finishing surface of bituminous 
concrete having a thickness of 14 in. The gradient 
was kept flatter than 1 in 18 wherever possible, 
although for short sections it had to be increased 
to 1 in 12 and on one section, 500 yards long, the 
gradient rises at 1 in 10. Superelevation has been 
provided throughout the length of the road on the 
basis of an assumed vehicle speed of 45 miles per 
hour. 

The earth-moving equipment used included ten 
bulldozers, eight scrapers and loaders, one dragline 
excavator and 20 compressors; for rock blasting, 
260 tons of T.N.T. were used. The total excavation 
amounted to 810,000 cub. yards, of which 276,000 
cub. yards were rock ; 332,000 cub. yards of filling 
were required, of which 198,000 cub. yards were of 
rock. The bituminous macadam and the concrete 
were mixed at central batching plants established 
at convenient quarries opened along the roadside. 
The greater part of the work was undertaken by 
direct labour, although a number of contractors 
were employed from time to time for specific items 
of work. Isolated camps had to be built and main- 
tained for the temporary shelter of the workmen 
who came from many lands and spoke with many 
tongues. An analysis of the costs other than 
materials included the following figures: 12 per 
cent. was spent on watchmen, their arms and 
ammunition; 5-5 per cent. on food and camp 
overheads; 6-5 per cent. on staff and administra- 
tion; 34-5 per cent. on drivers, mechanics and 
other skilled labour ; and 41-5 per cent. on unskilled 
labour. The work has been done under the 
direction of Mr. A. Bartel, B.Sc., A.M.I.C.E., 
Director of Public Works, Israel; Mr. E. Friedman 
undertook the surveys and the planning of the 
project and Mr. E. Lotan was responsible for the 
execution of the work under the guidance, in the 
later stages, of Mr. J. L. A. Watson, M.B.E., 
M.I.Mun.E., Chief Engineer, Roads and Bridges, 
P.W.D., Israel. This article is based on informa- 
tion supplied by Mr. Watson. 





Tue Late Mr. E. R. DesoutTer.—We note with 
regret the death of Mr. E. Robert Desoutter which 
occurred on May 11, following an operation. He was 
managing director of Desoutter Brothers, Ltd., manu- 
facturers of electric and pneumatic portable tools, 
The Hyde, Hendon, London, N.W.9. He had been 
appointed to that position in 1947 on the sudden death 
of his brother Charles and had been a member of the 
firm since its inception. Until the establishment of 
the National Health Service, the company’s main 
products were light-metal artificial limbs, but the 
manufacture of portable tools, begun in the middle 
and late ‘thirties, is now the firm’s sole product. The 
prosperity of the company owes much to Mr. Desoutter’s 
energy and drive. 





CONGRESS OF THE IyTRBRNATIONAL ScrENTIFIC Fim 
AssooraTion.—The seventh con of the Inter- 
national Scientific Film Association will be held at the 
Royal Festival Hall and the National Film Theatre, 
London, 8.E.1, from Friday, September 18, to Sunday, 
September 27, 1953. In addition to the festival of 
scientific films usually held in connection with these 
con, there will be meetings of the general 
assembly of the International Scientific Film Associa- 
tion and of the permanent committees dealing with 
medical, research, technical, and industrial films. 
A ments for the congress are being made by the 
Scientific Film Association, which invites offers of 
research and record films suitable for showing to the 
specialist committees, as well as of films of more genera! 
interest for exhibition at the festival. The address 
of the Association ig 164, Shaftesbury-avenue, W.C.2. 
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Investment Castings for Engineers. 

By Rawson L. Woop and DavIDLEE Von Lupwia. 

Reinhold Publishing Corporation, 330, West 42nd- 

street, New York 36, U.S.A. [Price 10 dols]; and 

Chapman and Hall, Limited, 37, Essex-street, London, 

W.C.2. [Price 80s. net.] 

INVESTMENT casting as an industrial process 
originated in the United States between ten and 
fifteen yearsago. British exploration of the process 
has been guided by American patentees and progress 
has been confined to a narrow field. Published 
literature on the subject deals rather barely with 
gas-turbine blading and components. If there 
have been achievements or discoveries in metals or 
ceramics they have not been told. It is therefore 
probable that Investment Castings for Engineers will 
not only enlighten engineers and designers who 
are interested in the process but’ may even 
serve as an advanced primer for the founders 
who practice it. 

The authors have dealt well with the subject by 
clarifying its limitations and modifying extravagant 
claims for its advantages. An early chapter on 
pattern and cavity dies provides basic principles of 
design, together with adequate details of the 
mechanics of die operation. For the designer, this 
chapter has intrinsic merit if read in conjunction 
with a later chapter on design suggestions. Two 
intervening chapters which treat of production 
design in catalogue style could have been omitted 
without loss. The selection of castable materials 
is based on American practice, but the metallurgical 
characteristics are so well described that knowledg- 
able readers will find it possible to interpret most of 
the information in terms of equivalent British 
alloys. The arrangement of the chapters occasions 
some inconvenience to the reader. For example, 
Chapter 8 is an extension of Chapter 5; both are 
concerned with frozen mercury as a pattern material 
and some obscurities in the earlier chapter are 
illuminated in the later one. The last chapter in 
the book contains useful data on machinability 
and could well have been closely related to a chapter 
on machining methods which comes much earlier. 

Nevertheless, the authors have ensured that all 
aspects of the process are covered. Following the 
introductory chapter, the subject is treated as a 
tour which starts in the design office and proceeds 
through the stages of producing the pattern dies 
and the expendable patterns ; consideration of their 
clustering, gating, risering and investment is 
followed logically by venting and vitrification of the 
refractory mould, prior to melting and casting in 
the metal by a variety of methods. Interspersed 
are interesting discussions on the foundry properties 
of ferrous and non-ferrous alloys. Meanwhile, the 
castings have cooled and the tour continues with 
them through the finishing and inspection depart- 
ments to the machine shop. The tour ends here, 
but the way out is through the design office and 
discussion returns easily to methods and metals. 
To appreciate the conscientious efforts of the 
authors to impart complete information (and 
admission where none is available) the book must be 
read twice. The second reading may make its 
value as a work of reference more apparent. It 
may also conciliate the critical reader who finds it 
difficult to tolerate the too frequent practice of 
burdening common nouns with five or six 
bewildering adjectives. The book is plentifully 
illustrated but many of the illustrations are so 
bad that they distract the mind to no purpose. 
Fortunately, the text is largely independent of 
them. 





InTERNATIONAL CHEMISTRY ExursiTion, Paris.— 
The Second International Chemis Exhibition and 
World Congress of Chemists will be held at the Porte 





de Versailles, Paris, from June 18 to 29, inclusive. 
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POWER JETS’ GAS-TURBINE 
PATENTS.—VIII.* 


Cootmne oF TURBINE BLapzEs. 


As is well known, the cooling of turbine parts, 
particularly blades, offers considerable advantages ; 
for example, thermal efficiency and output may be 
increased by the use of higher maximum cycle 
temperatures than are possible with uncooled 
turbines or, alternatively, lower quality materials 
may be employed for a given turbine inlet tempera. 
ture. The potential advantages are so great that it 
has been thought proper to devote a special section 
in this series to patents concerned with the specific 
problem of cooling blades in axial-flow turbines, 
In the preceding section, several patents were 
reviewed of which the specifications, while being 
concerned with other features of turbine con. 
struction and design, disclose rotor designs with 
provision for the flow of coolant fluid radially 
outwards through the disc or drum—and thus 
towards the blade roots; such patents are not 
specifically mentioned in the present section, since 
they are not concerned with any precise method of 
effecting cooling of the blades themselves. 

The first patent to be reviewed is No. 592,448, 
which concerns a method of cooling involving two- 
tier blades externally similar to those used in some 
of the ducted-fan arrangements already reviewed 
in Section II, dealing with Thrust Augmentation. 
Furthermore, the method is applicable only to 
gas-turbine plant of a particular configuration 
wherein a compressor of axial-flow type is nested 
coaxially within a turbine of similar type. Fig. 1, 
opposite, shows a section through a two-tier blade 
comprising sections 12 and 13 of compressor and 
turbine profile respectively separated by a shroud 
portion 14; Fig. 2 presents a plan view of the 
blade, the arrows A, T and R indicating respectively 
the direction of fluid flow in the compressor, the 
direction of flow in the turbine and the direction of 
rotation of a rotor of which the blade forms part. 
As will be seen from Fig. 1, the blade has a longitu- 
dinally- (or radially-) directed bore 15 which is partly 
filled with a coolant medium as indicated at 17. The 
coolant medium may conveniently be metallic 
sodium which, in the solid state, less than half fills 
the cavity; when the plant is started up, heat 
conducted down the blade from the turbine portion 
melts the sodium, the liquid and vapour phases of 
which provide an efficient convection system 
whereby heat from the turbine portion of the blade 
is transferred to the cooler compressor portion. 

Patent No. 610,737 is likewise concerned with 
convective cooling, but the invention provides a 
system which can be applied to turbines of more 
conventional form than the two-tier arrangement 
described above. In this case, the function per- 
formed by the compressor portion of the two-tier 
blade is carried out by a “ radiator” portion of the 
turbine blade which is situated in a relatively cool 
region. Fig. 3, opposite, shows a section through 4 
blade having a special finned “ radiator” 4 in the 
form of an extension beyond the root portion 2 and 
adapted to be located in the path of a cooling 
air-flow within the rotor drum ; in the alternative 
arrangement illustrated by Fig. 4, the “ radiator” 
portion is the orthodox “ fir-tree” root 2 of the 
blade, cooling air being directed by a diaphragm 10 
adjacent the face of the turbine wheel to cause it 
to flow through a channel 11 left below the blade 
root. 

Patent No. 616,672 is illustrated by Fig. 5, which 
represents sections through parts of two turbine- 
rotor stages. In the arrangement depicted, each 
blade has, between its working profile and its root, 
@ portion which is apertured to provide axially- 
directed flow passages 11; these passages provide 





* Part VII appeared on page 679, ante. 
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for the flow, through the blades, of coolant fluid 
passing axially through the turbine in annular 
passages defined, upstream and downstream of 
each rotor wheel, by outer and inner walls of which 
the inner, indicated by the reference 7 in the drawing, 
is of substantially the same radius as the rims of 
the adjacent wheels. Longitudinal cavities, having 
no communication with the axially-directed pas- 
Sages, are preferably provided in the blades, as 
indicated at 13 in the drawing, to permit the use of 
convective cooling on the “‘ Perkins Tube ” principle, 
of which use is made in the two cooling systems 
already reviewed in this section. The use of radial 
‘lits for the axially-directed passages, as in the 
arrangement illustrated, is considered desirable 
with a view to avoiding undue weakening of the 
Tesistance of the structure to the effects of centri- 
fugal loads; the use of slits of this form has the 
advantage, moreover, that a turbine-blade effect 
may be provided (by suitably inclining the slits to 
the truly axial direction) whereby work is taken out 
of the coolant fluid. 

In the arrangement illustrated by Figs. 6 and 7, 
Which are taken from the specification of patent 
No. 623,841, a heat-exchanging matrix (or “ radi- 
ator”) is provided at, or in the region of, the hub 
of the rotor. The matrix comprises a number of 
finned portions 14 which project into an axial bore 
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in the rotor, where they are subject to a cooling 
air-flow. The transfer of heat from the blades to 
the matrix may be simply by conduction through 
the rotor disc 1 or a convective system may be 
employed ; this latter arrangement is that actually 
illustrated, the convective system comprising a 
header 10, of which the finned portions form radi- 
ating arms, and passages 13 in the blades 7, which 
are connected to the header by radial tubes 12. 

The next four patents to be reviewed are concerned 
with a promising line of development, namely, that 
of air-cooling by means of open-ended longitudinal 
cavities in the blades. A great deal of work has 
been done on this kind of cooled blade with a view 
to achieving an arrangement such that the ability 
of the cooling air to extract heat from the blade is 
greater than that of the gas stream to transfer 
heat to the blade ; the prize is lower blade tempera- 
tures and less undesirable chilling of the working 
fluid by the air escaping at the blade tips. Con- 
siderable attention has been paid to the number, 
size and disposition of the cavities in relation to the 
cross-section of the blade. The first two patents 
in this block, however, are concerned with blades 
having a comparatively small number of relatively 
large cavities, each having within it an insert which 
is in good thermal contact with the wall of the 
cavity and acts as a secondary surface to increase 
the effective cooling area. 

These two patents, Nos. 651,787 and 651,830, 
can conveniently be illustrated by the single drawing 
here reproduced as Fig. 8; this represents a cross- 
section through a blade and shows metallic matrices 
4 in two of the six cavities. In practice, matrices 
would be provided in all the cavities and would 
be of such a nature as to afford to the cavities 
considerably increased effective heat-exchange sur- 


face per unit of projected area as compared with 
that of the walls of the cavities themselves. 
Examples of matrix material mentioned are metal 
strip or wire wool or foil arranged as cellular, 
air-permeable masses; such masses present large 
surface areas through which a relatively large 
quantity of heat may be transferred to an air 
stream moving at a relatively low speed and thus 
involving a relatively low loss of pressure. As an 
alternative to the cellular matrices, the specification 
of patent No. 651,830 suggests the use of metallic 
bodies provided with helical or radial fins which 
are firmly bonded to the cavity walls. 


The inventions forming the subject of the two 
patents just reviewed are concerned with the ratio 
of the ability of the cooling air to extract heat from 
the blade to the ability of the gas stream to transfer 
heat to the blade; this ratio is known as the 
“conductance ratio,” the conductance at either 
internal (i.e., cavity wall) or external (i.e., blade 
face) surface being the product of the area con- 
cerned and the relevant heat-transfer coefficient 
(defined as the quantity of heat flow per second per 
unit area per unit temperature difference). If, 
due for example to the shape of the blade, the 
ambient temperature conditions or the nature and 
disposition of the cooling cavities, the conductance 
ratio at any radial station varies from leading to 
trailing edge, the blade temperature will vary 
correspondingly and thermal stresses will result. 
According to patent No. 641,146, such thermal 
stresses are avoided by arranging that the conduc- 
tance ratio for all cavities and the blade surface 
areas which they respectively cool are substantially 
equal and also that the quantity of cooling fluid is 
approximately proportional to the conductance of 
the associated portion of the blade surface. The con- 
ductance ratio may be controlled by variations in the 
size of the cavities provided at various locations in 
the cross section of the blade or, alternatively, cavities 
of equal cross section may be differently distributed 
throughout the blade cross section, being more 
closely grouped in regions where the external 
conductance is greater. Variation of internal 
conductance may also be appropriately controlled 
by the nature of metallic inserts within the cavities ; 
thus, metal rods with fins in good thermal contact 
with the cavity walls may be employed, the number 
of fins on a rod being proportional to the external 
conductance of the blade surface which the asso- 
ciated cavity is intended to cool. 


The invention forming the subject of the final 
patent in this block of four (No. 680,118) is based 
on appreciation of the fact that the internal con- 
ductance of a cooling cavity should preferably 
vary along its length, that is to say in the direction 
from root to tip of the blade. Two considerations 
determine the internal conductance requirements 
at different radial stations of a blade. First, the 
need for cooling capacity will vary in accordance 
with the stress incurred at the various blade stations. 
Secondly, an optimum flow of coolant fluid (from 
the aspects of coolant economy and of ensuring 
that the fluid is at as high a temperature as possible 
on discharge into the turbine working medium) will 
involve a very small temperature difference near 
the blade tip. In some cases, the first consideration 
may urgently call for a region of maximum internal 
conductance at an intermediate point in the length 
of the blade while the second consideration will 
indicate progressive increase of conductance from 
root to tip. The specification recommends that 
internal conductance be varied by the use of discreet 
elements arranged in succession along the cavities, 
in good thermal contact with the walls and of such 
shape (e.g., annular or star-shaped) as to permit 
the flow of air. The desired variation in internal 
conductance may be achieved by varying either the 
nature of the elements or their spacing in the 
cavities. 

Patent No. 619,634 is the property of Messrs. 
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Moore and Grootenhuis, of Imperial College, from 
whom Power Jets have obtained licensing rights 
in the general gas-turbine field; in the marine 
field, the inventors have granted rights to Pame- 
trada. This patent is drawn broadly to the effusion 
(or ‘‘ sweat’) method of cooling blades and other 
turbine components, wherein cooling fluid is caused 
to percolate outward through porous layers of the 
components to be cooled. This method, which 
has been actively investigated, has two potential 
advantages over the internal air-cooling methods 
with which the preceding patents were concerned. 
First, the air (or other cooling fluid) is in such 
intimate contact with the material of the blades as 
it percolates through the porous layers that a much 
higher internal conductance is achieved than is 
possible with the other method ; in fact, it may be 
possible so to arrange matters that the cooling air 
actually picks up sufficient heat to attain blade 
temperature by the time it reaches the surface. 
Secondly, the external conductance is reduced 
by the blanketiny effect of the coolant which has 
effused into the boundary layer at the blade surface. 
“* Sweat cooled’ blades may be made, as to their 
working portions, entirely of porous material or 
porous layers may be formed on non-porous cores 
provided with ducts for the flow of coolant; satis- 
factory porosity may conveniently be achieved by 
sintering or by methods involving metal-spraying. 
Although none of the relevant pending patent 
applications has yet reached the stage of publi- 
cation, this section would not be complete without 
some reference to the spray-cooling technique which 
has been under development at the National Gas 
Turbine Establishment. This requires no specially- 














constructed blade, as do practically all the methods 
already reviewed, the cooling effect being obtained 
by means of a water (or other coolant) spray 
directed upon the outer surfaces of the blades ; 
the spray nozzles may conveniently be housed in 


nozzle guide vanes or other stator blades. In a 
particular example, of which some details have been 
published, twelve spray nozzles were employed in 
a Power Jets’ W2/700 engine (air mass-flow 
40 Ib. per hour), three being situated at three radial 
stations in each of four nozzle blades, the latter 
being spaced 90 deg. apart. Reductions in blade 
temperature of up to 300 deg. C. were obtained 
for a water consumption at the rate of 400 Ib. per 
hour. 





INSTITUTION OF MECHANICAL ENGINEERS EXAMINA- 
TIONS.—The next examinations of the Institution of 
Mechanical Engineers will be held from Monday, 
October 5, to Friday, October 9, 1953. Entry forms 
must reach the secretary of the Institution, Storey’s- 
gate, London, 8.W.1, not later than August 17, for 
candidates sitting at centres in Great Britain. The 
common preliminary examination of the parent engi- 
neering Institutions will take place from Tuesday, 
October 6, to Friday, October 9, 1953. 





Paris INTERNATIONAL AviaTION DisPLay.—The 
20th International Aviation Display organised by the 
Union Syndicale des Industries Aéronautiques, 4, Rue 
Galilée, Paris (16) will be held at le Bourget Airport 
from June 26 to July 5. Manufacturers of airframes, 
engines and equipment will show their se eager dis- 
played in a special building. Exhibition flights will be 
allowed every day, and on the last two days an inter- 
national display of prototype aircraft and air-force 
formations will be held; that on Saturday, July 4, 
will be restricted to invited guests, but on Sunday, 
July 5, the display will be open to the public. 
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THE EFFECT OF FRICTION 
ON COMPRESSION AND 
RAREFACTION WAVES OF 
FINITE AMPLITUDE. 


By F. J. Wattace, M.Sc., Ph.D., and 
M. Nassir, B.Sc., Ph.D. 


(Concluded from page 677.) 


Note on the Use of the Nomograms.—Whilst the 
carpet diagrams (Figs. 6 and 7) give a good indica- 
tion of the general behaviour of the frictional correc- 
tion terms, it is desirable to use the nomograms 
where greater numerical accuracy is required. 
These are as follows : 

Fig. 2: Pressure correction for compression waves. 

Fig. 3: Pressure correction for rarefaction waves. 

Fig. 4: Particle-velocity correction for compre- 
sion waves. 

Fig. 5: Particle-velocity correction for rarefaction 
waves. 

The diffusion and attenuation terms of the pre 
sure correction A’ are denoted respectively by 4i 
and A,, while, in the case of the velocity correction, 
B’, the corresponding components are referred to 
as B; and B,, respectively. 


From equations (28) and (29) : 
A’=A;+ A; 
B’= B; + B, 


To evaluate the pressure correction A’ for a poi 
P\; 
of initial amplitude ratio z | - (5) | at a distance 


oO 


s ft. from the origin, where this particular point is 
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EFFECT OF FRICTION ON COMPRESSION AND RAREFACTION 


Fig. 7. PARTICLE VELOCITY CORRECTION. 
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formed t, seconds after the wave head, the following 
procedure is adopted. 

The coefficient of friction, f, may be found from 
the Nikuradse curves, knowing the approximate 
Reynolds number and pipe roughness. The varia- 
tions in Reynolds number with wave amplitude are 
not very large, owing to the form of the equation of 
particle-velocity (21); moreover, the Nikuradse 
curves, giving f against Reynolds number for different 
pipe roughnesses, tend to flatten out above com- 
paratively small values of R,, so that f may be taken 
48 constant for a given pipe and over the range of 


Reynolds number likely to be encountered. 7 is 
then obtained by multiplying the distance s by A 
the pipe diameter, d, being measured in feet. 
Similarly fy is found by multiplying s, by s 8 
itself being found by multiplication of the time ¢, by 
the acoustic velocity, a,. 

Having determined and fy straight lines are 
drawn from the appropriate points on the central 
Seale (ie, & and *) to join the correct points 
on the two outer scales, i.e., the z-scales. The 
intercept of the line joining and 2 with the inter- 


Mediate scale gives the attentuation term, A,, 











Fig. 8. ATTENUATION CURVES. 
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while that of the line joining on the central scale 


and x on the opposite scale gives the diffusion 
term, A;. The complete correction, A’, is then 
found by addition of A, and A;, bearing in mind the 
respective signs. An analogous procedure applies to 
the determination of particle-velocity correction, B’. 

Application to a Practical Case.—To illustrate 
the application of the above methods to a particular 
case, attenuation curves have been plotted in Fig. 8, 
herewith, for the steep fronts of three of the flat- 
topped pulses described by Bannister and Mucklow,* 
viz., series 1, 3 and 5, the initial gauge pressures 
being 15-47, 26-061 and 47-42 in. of mercury 


* Loc. cit. Fig. 24. 
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respectively. Equation (28a), for steep-fronted 
waves, is applied. The final points on the theoreti- 
cal curve are the result of three successive approxi- 
mations. The first two approximations are seen 
to lie on either side of the observed attenuation 
curve, except in one instance for series 5. In the 
case of series 1, the first approximation is accurate 
up to a distance from the point of initiation of 
approximately 25 ft., while in the other two cases 
the divergence between the first two and the final 
approximation becomes marked. Two points must 
be borne in mind: Equation (28a) for steep-fronted 
waves is essentially less accurate than the equations 
for non-steep waves, since the changes in state 
occurring within the steep front depart considerably 
from the isentropic conditions stipulated in the 
treatment. Secondly, the gauge amplitudes, in 
series 5, are greatly in excess of the maximum value 
plotted in the carpet diagrams, so that the accuracy 
of the carpet diagrams can be expected to be 
adequate for all practical purposes. The above 
example was chosen solely because experimental 
results were readily available. The value of the 
coefficient of friction, f, was obtained from the 
Nikuradse* relationship for rough pipes, which, for 
bright-drawn steel tube and Reynolds numbers more 
than 450,000, gives a nearly constant value of 0-018. 
The theoretical study which is the subject of this 
paper was undertaken in the Mechanical Engineering 
Department of the University of Birmingham. 





* Loc. cit. 
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THE USE OF MODELS IN 
STRUCTURAL ANALYSIS. 


By J. Wricnt, B.Sc. 


Wrrs the increasing use of portal and other 
rigid frames in reinforced-concrete and steel con- 
struction, it is becoming imperative that quicker 
methods of analysis should be more widely known. 
One of these methods employs Perspex and card- 
board models which can be used on a drawing board 
to solve, quite rapidly, complex structures. The 
use of these models is simple and does not require 
highly specialised knowledge. The technique would 
prove useful in many structural drawing offices 
and this article deals with the practical application 
as well as the theoretical background. 

As the work involved in the exact analysis of 
stresses in a highly-redundant modern structure by 
calculation is so complex that it is often uneconomic, 
model methods are particularly valuable for the 
purpose owing to their simplicity and accuracy. 
Thus the choice of model analysis for a statically- 
indeterminate (redundant) structure is particularly 
apt in the following circumstances: (1) when a 
mathematical analysis is virtually impossible ; 
(2) when the mathematical analysis has been 
performed by a very approximate method, and a 
means of verification is desirable ; and (3) when the 
rapidity with which a model enables a practical 
problem to be solved is of prime importance. 

The field of model analysis is large, and the only 
methods that are discussed here are those which 
can be employed by the practical designer. These 
methods can be classified as indirect and direct. 
The indirect method produces influence lines for 
the forces or moments in any members. The 
ordinates of the influence lines can be determined 
by simple measurement and the prototype values 
found by scaling. Well-known examples of this 
method are Begg’s method and the M.I.T. moment 
deformeter, both of which are described later. In 
contrast, the direct methods of model analysis 
require model loading which is similar to that of 
the prototype. Provided that the model and the 
prototype are flexurally similar, the elastic deforma- 
tion of the model is similar to that of the prototype 
and the stress distribution can be determined by 
the measurement of the strains of the model. 

Model Materials—Models of small structures 
can be easily, quickly and cheaply made from a good 
cardboard. Relatively large deflections are possible 
and while excellent results are obtainable it must 
be borne in mind that cardboard is easily cracked 
and destroyed, and so such models should not be 
made with the object of preserving them. Another 
disadvantage of cardboard is its liability to absorb 
moisture which may affect its elasticity. 

Celluloid can also be used, and is preferable to 
cardboard for larger models; but it suffers the 
disadvantage compared with cardboard that its 
elastic properties change with age, temperature and 
humidity. Celluloid also creeps under load ; that is, 
while most of the displacement occurs almost 
immediately under constant load, further dis- 
placement occurs during a period of several 
minutes.* The problem of creep can, however, 
be overcome because the material remains elastic, 
but the value of E varies with time. This will be 
more easily appreciated by referring to the stress- 
strain curve shown in Fig. 1. If a specimen of 
celluloid is loaded, and the strain is observed at 
the times ¢ = 1, 2, 3, . . ., m, all values of strain 
can be plotted on this stress-strain curve along 
the line f,f,; the stress will be constant at /, 
shown. If a similar specimen is loaded to give a 
tress f, and the strains plotted for the same time 





* Hetenyi, M., Handbook of Experimental Stress 
Analysis. John Wiley (1950). 


intervals, then the values will lie on the line /,f,. 
The result is a straight line relationship between 
the stress and strain for any given instant. 

If, instead of a constant load, a fixed deflection is 
applied to the specimen of celluloid, then the load 
on the specimen varies as the value of E changes. 
If P is the load at any particular instant and E is 
the effective modulus at the same instant, then the 


defleotion oan be expressed as A = 0 =, where Cis 
a constant dependent on the dimensions of the 


specimen. Rearranging this expression 
:. - 
_— = — == tant, 
_ oo t, (1) 


which is independent of time. The same reasoning 
can be applied to any point of the specimen with 
the same result, and so, not only does the deflection 
remain constant, but so does the elastic line of the 
specimen. It can thus be concluded that when a 
fixed deflection is applied to a celluloid model, 
the elastic line remains constant. Perspex has 













Strain 
(62a) 


similar properties and can also be used for models 
of elastic structures. While it is impossible to 
weld or join cardboard with a good degree of 
fixity, celluloid and Perspex are comparatively 
easy to weld with acetate. Metal cannot be used 
conveniently for models in general, owing to fabri- 
cation difficulties. It can, however, be used for 
models to determine the influence lines for pin- 
jointed statically-indeterminate frames, where the 
only consideration is length of members, and 
where width, cross-sectional area and inertia are 
of no importance. 

Model Scale Considerations.—The relationship of 
the model to the prototype can be approached 
through Castigliano’s first theorem, which states 
that: “If the total strain energy in terms of the 
loads in a structure be partially differentiated with 
respect to one of those loads, the result is the displace- 
ment of that load along its own line of action.” 
The total strain energy in a structure is the sum of 
the strain energies due to bending, direct force and 
shear, ©.g. 


Ue $2(55 do +4 = 
(1 + ¢) 





+4 a Fds, (2) 
where M is the moment, E is the elastic modulus, 
I is the second moment of area, ds is the element of 
length, S is the direct force, A is the cross-sectional 
area, J is the length, o is Poisson’s ratio, and F is 
the shear force. 

The deflection of a load P in the direction of P is, 
by Castigliano’s first theorem, defined by the 


as | differential coefficient of equation (2), thus 





au M eM S as 
lon” ® | ater aa 
(1 + o) ; 
2x (Ote a ro ds. (8) 
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model is made from a material which has the same 
value of Poisson’s ratio as the prototype. 

In portal structures, the strain energy due to 
shear and direct force is in most cases only a few 
per cent. of the total strain energy. The effect of 
these strain energies can therefore be neglected 
without incurring a serious error in the total 
deflection, when the deflection of the load P is 
given by the first term of equation (3), thus 





M aM 
= — — « 
b= la ap (6) 
and the deflection of the model 
M’ aM’ 
o = pe my BB . 7 
5 Bere om de 7 


If now the scale of length is m, the scale of force k 
and the scale of Elis; that is thd structure is m, 
k and n times that of the model, 


M 0M 


n 
,— ——_| — — . 8 
" f(a oP @) 
From equations (6) and (8) it can be seen that 
n 
‘——B5,. ~ (9) 
° im” ( 


ie., the deflection of the model is directly propor 
tional to the deflection of the structure and the ratio 
of deflections on the structure is the same as the 
ratio of deflections on the model. It should be 
noted that the scales of length and second moment 
of area of the model can now be considered as being 
unrelated, and they can be chosen independently. 
General Principles of Indirect Method.—The 
indirect method of model analysis is based upo 
Maxwell’s reciprocal theorem* and Muller-Breslau’s 
principle for linear structures. Maxwell’s reciprocal 


* Maxwell, J. C., “ On the Calculation of the Equilk 
brium and Stiffness of Frames,” Phil. Mag., April, 1864, 
page 294. 

_ t Muller-Breslau, H., Die Graphische Statik de 

truktionen, vels. 1 and 2, 1922. 
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theorem states that in any linear elastic structure, 
which is supported in such a way that the reactions 
do no work, the displacement at a point A, in the 
direction W,, due to a unit load at B in the direction 
of W,, is equal to the displacement at B in the 
direction W, due to a unit load at A in the direction 
of W,. This theorem is illustrated in Fig. 2, opposite. 
Muller-Breslau showed that the influence line for 
the force in a member or for the reaction of a linear 
elastic structure can be obtained by considering the 
member or reaction to be removed and a small 
deflection applied in its stead in the direction of the 
axis of the missing member or reaction. The 
deflected shape of the structure due to the applied 
deflection is the required influence line to a certain 
scale, 

As a simple example, supposing a simply- 
supported horizontal beam, which carries a point 
load W at a distance a from the support A 
(Fig. 3 (a)) then the magnitude of the reactions 
R, and Rg can be found by the application of 
Muller-Breslau’s principle thus. To find R, a 
displacement A, (which must be small compared 
with the length of the beam) is considered to 
be applied at A so that, irrespective of the deformed 
shape of the beam, under load W each point in 
the beam rises by an amount given by the 
appropriate ordinate of the straight line A’B 
(Fig. 3 (6). 

Thus the height of the ordinate at W is 


Ay = (/ — a) A,. 


i (10) 


and since A’B, by the general form of Muller- 
Breslau’s principle represents the influence line 
for R,, then with the load W distance a from A 
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Substituting for Ay from equation (10) will be the influence line for Ry, the deflection at 

p, -f=%w any point D being Aj, (Fig. 4(c) ) and 
= i , “ Mac 
and (12) Ry = Dee Ww. (17) 
R= Ww. Simple and Fixed-Base Portals.—Fig. 6 illustrates 


The general proof of Muller-Breslau’s principle is 
founded upon the law of conservation of energy, as 
further consideration of the above simple problem 
illustrates. If R, moves by an amount A, as 
shown, due to the application of a minute (negligible) 
additional force assisting it only until it has moved 
by the prescribed amount, then the work done on 
R, will be 


U, = R, Ai, e . (13) 
and the work done on W will be 
U, = W A,. (14) 


By the law of conservation of energy, U, = Uy, 
so that 


R, A, = W Ay. 
or 
Aw 
on — Wy, 1 
R, A, Ww (15) 
or A’B is the influence line for R,. The same 


reasoning can be applied for statically-indeterminate 
systems, but then finite displacements can be con- 
sidered only if it is known that the principle of 
superposition is applicable throughout. 


DETERMINATION OF INFLUENCE Livzs For SrarTic- 
ALLY-INDETERMINATE FORCEs. 

The method of obtaining these influences lines 
can best be illustrated by considering a few simple 
examples. 

Continuous Beams.—Consider the continuous 
beam AD BC simply supported over A, B and C 
and carrying a rolling load W moving from A to C, 
and being at any particular instant at D (Fig. 4 (a)). 
Suppose the influence line for Ry is required. Then, 
by Muller-Breslau’s principle, if the reaction Rg 
is removed and a deflection A,, is introduced at B, 
the deflection at any point D will be Ag and the 
elastic line of deformation will be the influence line 


for Rg (Fig. 4(5) ) and Pa 
= —WwW. 
ne ee 


The reaction R, can be determined in a similar 
manner by removing the reaction at C and applying 


(16) 


the methods of determining the influence line for 
the reactions of a fixed-base portal. For the 
horizontal reaction, one of the feet is given a hori- 
zontal displacement (Fig. 5(a) ) without allowing it 
to move vertically or to rotate. The resultant 
elastic shape is the influence line for the horizontal 
reaction, so that 
Awa 

H, = ae W. 
A similar procedure is adopted for the influence 
line for the vertical reaction, as shown in Fig. 5(b). 
Then 


(18) 


V,= Aww, 
Any 
The procedure for the influence line for a simple 
portal is identical with the foregoing, except that 
no restriction is placed on the rotation of the feet. 
Arches.—The principle described previously can 
be applied to all types of arches. The particular 
case of a two-pin arch is shown in Fig. 6. In this 
case, 


(19) 


vy, - Sw Awa 
7 Any Aun 
Frames.—The influence line for the force in a 
member of a pin-jointed frame may be found by 
removing the corresponding model member and 
applying a small displacement in the line of the 
member. The resultant shape of the main boom 
will denote the shape of the influence line the 
value of the ordinates of which can be determined 
as described previously. 





and H,=—“=w (20) 


DETERMINATION OF INFLUENCE LINES FOR STATIO- 
ALLY INDETERMINATE MOMENTS. 

The influence line for moments can be determined 
from a model by applying an angular displacement 
at the moment point for which the influence line 
is required. This is illustrated in Fig. 7, which 
shows a portal frame, one of the feet of which is 
given an angular displacement @. The point of 


application of the load moves a distance y in the 
direction of the applied load. Thus :— 








a deflection A,,. The elastic line of deformation 


_Fy 
= =. 


Mé6=Fy or (21) 
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This formula is true for a displacement of the 
actual structure. If y is measured as y’ on a model 
for an applied rotation 0, then if the linear scale 
factor is m 


, 


Fy y 


6 


Fm 


0 





M = — = (22) 


TREATMENT OF DISTRIBUTED LOADING. 

Evaluation of Indeterminate Forces.—Fig. 8, page 
711, shows a fixed-base portal, loaded between the 
points z, and x, with a load of w per foot. The forces 
V, and H, on the foundations at A are indeterminate 
and the method of finding them by model analysis 
for distributed loading will serve to illustrate general 
procedure. If a vertical displacement of v is applied 
to the foot A, then, by conservation of energy, 


ed] 
V,v -| wy dx, 
a 


1 [% 
V,=- 
ah 


or 


w y dx. (23) 


If y and v are measured on a model, and w and 2} 


are prototype values, this expression for V, is 


still valid. If, however, z is measured on a model, | 


and w is the prototype load distribution, then | 
x = m2’ must be substituted in equation (23) 80 | 
that 


V,e>- 


wy dx. . 
ay 


(24) 


An equation for H, can be developed in a similar | 


manner. 


Evaluation of Indeterminate Moments.—If a/| 


rotation @ is applied to one of the feet of the same | 
structure, then, for a distributed load between x; | 
and 2, :— 


Ly 
mo | w y dx, 
% 


or 
it © 


Ls 
_ f wy dx. (25) 
6 Ja, 


If y is measured as y’ on the model for the rota- | 


tion @ of one of the feet, while the other values 
refer to the actual structure, then as y = my’ 


m 


Ly de 
ae [wy q 


If both x and y are measured on a model, then | 


m* (%" 
wir ee 

at | 
The term | y’ dz’ is the area bounded by the 


ay 


wy’ da’. (26) 


elastic displacement curve and the normal line of | 
od 
the model, and the term [" 


ro 


bounded by the corresponding curves of the| 
prototype. 


TECHNIQUES OF INDIRECT METHOD. 


General.—The spline method is perhaps the sim- 
plest of all methods, and is used to determine the 
reactions and moments in a continuous beam. A 
long flexible spline, of steel, brass, wood or celluloid 
may be selected and secured to a board by means 
of pins. A vertical displacement can be introduced 
at the reaction point at which the influence line is 
required. The elastic shape of the spline is drawn 
both before and after displacemert and the influence 
line ordinates obtained by measurement. Good 
results will be obtained for }-in. square steel 
spline and introducing deflections of approximately 
one-sixth of the span on either side of the undeflected 
position. 

An instrument for introducing angular deflection 
in a continuous beam is illustrated in Fig. 9. It 
consists of two L-shaped legs made of brass with a 
pin-hole in each angle, recessed so that one is capable | 
of fitting over the other and designed so that the | 


| holes mate one over the other. A channel. is 
soldered on one of the legs to accommodate a spline, 
the other leg being made into a knife-edge to line 


position. A knob is also provided for grip. 

The spline is fitted in position and the model is 
pinned to the board with the instrument fitted in 
| its required position. The knife-edges should line 
up in a straight line through the pin and perpen- 
dicular to the elastic line of the beam. An angular 
deflection is imparted by twisting the two arms, 
and the instrument is then pinned in its deflected 
position. The deflected form of the spline is the 
influence line for the moment at the point at which 
the instrument is introduced. Various splines 
fitted to this instrument will represent various types 
of beams, and this one instrument will serve for any 
type of continuous beam. 

For small rigid frames, excellent results may be 
obtained with cardboard and balsa wood. For the 





Fig. 9. 
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y dx is the area | larger frames, however, celluloid or Perspex are 


| preferable for the models as they are not influenced 
so much as cardboard and balsa wood by repetition 
of loading. Models must be mounted on a base- 
board and for small models, such as arches and 
ridged roof portals, the model miay be pinned in a 
horizontal position on to a drawing board. Care 
must be taken to ensure that there is no frictional 
effect between the model and backing paper after 
applying a displacement, and this can be easily 
achieved by lifting the model just free of the sheet, 
and allowing it to fall back into its true deflected 
position. For large models, however, the model 
should be mounted vertically. This eliminates the 
necessity for providing ball-bearing rollers when 
the model is mounted horizontally. A special base- 
board should be provided with clamps, so that any 
model can be clamped on to the same board. Pin- 
jointed statically-determinate frames can be made 
of almost any material, but gross errors can be 





expected as it is usually difficult to introduce a 
sufficiently large deflection in the direction of the 
loaded member without producing great distortion. 

The method of double deflection, which consists 
of introducing equal displacements on both sides 


up with the pin-hole. Another pin-hole is provided | 
in this leg to hold the instrument in a deflected | 


of the undeflected position, can often be used with 
advantage. The distances between the deflected 
configurations are measured as the required dis. 
placements. This method is used wherever possiple, 
as it not only provides larger and more easily 
measured deflections without overstressing the 
model, but can also, in favourable cases, eliminate 
some errors in measurement due to changes in the 
geometry of the model. 

Consider the frame ABC shown in Fig. 10. The 
influence line for the horizontal reaction at A may 
| be obtained by introducing horizontal displacements 
on each side of the point A. In each case, the 
point B would approach A by an amount A,. As 
a result, the point P would move to P’ due to the 
movement of the point B. Thus, if the deflection 
of the point P were measured as PP,, it would be 
too great by the amount PP’. If, however, the 
deflection of the point P were measured as PP, it 
would be too small by the amount PP’. If the 
displacement is measured as P,P,, the error due to 
change in geometry is almost completely eliminated. 

(To be continued.) 











ELECTRIC TRACTION 
BRAKING.—V.* 
By T. F. Watt, D.Sc., M.LE.E. 


Smooth Braking for Main-Line Traction.—For 
| street-tramway work, the requirement of smooth 
| starting and braking is of less importance than is 
the case with main-line railways. It has already 
been pointed out, however, that the modern ten- 
dency is to increase the number of the controller- 
resistance sections in tramcars in order to provide 
smoother operation. 

In main-line traffic the matter is much more 
important. A great deal of research has been 
carried out with the object of providing smooth 
starting and braking operations, and considerable 
progress has been made in this direction. In what 
follows, an account is given of the principles of 
operation of some of these methods. 

In Fig. 10, opposite, is shown diagrammatically, a 
circuit arrangement in which a small auxiliary shunt- 
wound generator is used to provide the current 
for braking a traction motor, and for this system, 
the braking resistance R, is usually of constant 
value, as shown in the diagram. The power which 
will be dissipated in the braking resistance will 
then be 


| 
| 


I,? R,, watts, (31) 
and this power will be drawn entirely from the 
stored kinetic energy of the vehicle which is being 
braked. This braking power will be 

2nn X 9°81 Tkg-m watts, (32) 
where Tyg.m is the retarding torque on the motor, 
and n r.p.s. is the speed at any given moment. 
Hence, equating the expressions (31) and (32), it is 
seen that, the relationship which defines the braking 
performance is 

27n9-81 Tigm = FP, R;. (33) 
If, for example, it is required to provide a braking 
torque of the constant value Txg.m = 132 kg.m. 
and if, say, the total value of the fixed braking 
resistance is 8-8 ohms, then it follows from equa- 
tion (33) that 
i I? x BR, J eS 
2X 9-8 X Tegm 27 xX 9-81 x 132 
= 0-00108 I,? r.p.s. (34) 
The corresponding value of the field excitation is 
K ©, where © is the flux per pole and K is a constant 
of the machine, and is defined by the equation 

E, = 1, R, = K©n, (35) 

where E, is the induced e.m.f. of the motor. 











* The concluding article of this series ; Part IV 
appeared on page 615, ante. 
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Hence, 
I 
toRe = 8-8 x ~, . (36) 

n n 
where R,, = 8-8 ohms and is the braking resistance, 
which is assumed to be constant. 

Then, substituting for I, from expression (34), it 
is found that 


K=®0 


8-8 n 274 
cen. Huth MM -.. (37) 
nm 4/0-00108 ~W/n 
In Fig. 11 is shown the relationship between the 
armature current I, and the speed N in r.p.m., 
namely, 
N = 60 X n = 0-0648 I,’ r.p.m. . (38) 
Fig. 11 also shows the relationship between 
the excitation and the speed N r.p.m., viz., 


(39) 
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These relationships, viz., the expressions (38) 
and (39), are shown in Fig. 11 by the full-line 
curves, when the braking resistance is R, = 8-8 
ohms, and by the dotted-line curves when the 
braking resistance is R,, = 4-4 ohms. 

Now, owing to saturation effects, there will be a 
limiting value for the flux ®, and this value cannot 
be increased to any great extent, so that, in the 


diagram, Fig. 11, this limiting value is marked by 


the point A, viz., 
N, = K ®= 160r.p.m., 

when the braking-resistance is R,, = 8-8 ohms, and 
the corresponding value for the speed is N, = 180 
t.p.m. When the braking resistance is R, = 4-4 
ohms, the limiting value of the factor K x ® is 
Teached and the speed is considerably lower, namely, 
N,. = 100 r.p.m. 

Reference to expression (35) shows that when the 
flux factor K © is constant, the relationship between 
the speed and the current is a straight line, and 
these straight-line relationships are shown in 
Fig. 11, viz., BO and B, O, respectively. 

The braking torque T kg. m. could be maintained 
constant to still lower values of the speed than those 
shown by the points B and B,, in Fig. 11. This, 
however, would require a reduction in the magnitude 


4-4 ohms, and this implies a corresponding increase 
of the armature braking current. The controlling 
factor will then be the permissible heating limits of 
the armature, which will fix the magnitude of the 
current that can be used for braking. 

When a separate generator is provided for the 
excitation of the field of the motor, it is possible to 
obtain a self-regulating arrangement which will 
give a practically constant torque for a wide range 
of speeds. For this purpose, a so-called “ com- 
pounding resistance” is connected in the circuit, 
so that it carries both the braking current of the 
armature, and the field excitation current of the 
generator, as shown in Fig. 10. 

In this diagram, the symbols used have the 
following interpretations : 

R, ohms is the braking resistance, 

Ry ohms is the resistance of the motor-field 

win 








of the braking resistance below the value of R, = 


r, ohm is the resistance of the compounding link, 


Fig. 11. 
| n= f @) 


Torque =132 kg.m. n= fC I,) 


| Ry=88 Ohms / 
' 
1 


- 1 
1 / 
R,,=8°8 Ohms\ 


g 
i- 


Speed, R.P.M. 











any point P on the straight line AB, Fig. 12, the 
area of the shaded part will be proportional to the 
product Iy x I,, and, consequently, proportional 
to the torque. Ifa number of such points be taken, 
and the corresponding rectangular areas are plotted, 
as in Fig. 13, the resulting graph for the torque 
will have the parabolic form shown. 

It will be seen from Fig. 13 that, for a range 
extending from, say, a to b, the variation of the 
magnitude of the torque will be relatively small. 
Further, since from expression (31) and Fig. 12, the 
current I, will have a straight-line relation with the 
current I,, it follows that expression (41) for the 
torque, may be written in the form 


mT=13, . . « (42) 
where q; is a constant of the machine. The power 


developed during the braking operation can then 
be written in the form 





qa7n=I'R,, . - (43) 
Fig. 14. 











(340.8) 


Amperes 


I, amperes is the current in the motor armature, 

I, amperes is the current in the field-winding of the 
motor, 

, Volts is the terminal pressure of the generator G, 

E, volts is the induced e.m.f. in the armature of 
the motor. 


The following relationships will then hold : 


%=Y(ir, +R) +lire - - (40) 
and it is to be noted that the link resistance r, 
carries both the currents I, and I). 

If the pressure v, is constant, equation (31) 
shows that there will be a straight-line relationship 
between the currents I, and I, in Fig. 11, and this 
straight line is shown by AB in Fig. 12. 

It will now be assumed that the flux due to the 
exciting current I, is proportional to this current, 
that is to say, there will be no magnetic saturation 
in the path of the flux ®. In order to obtain a 
preliminary survey of the operation of this braking 
system, certain approximations will be made which 
will not substantially affect the general performance. 
Subsequently, it will be shown by a numerical 
example, to what extent this approximate treatment 
can be justified. 

The braking torque T will be proportional to the 
product of the field current and the armature 
current. when it is assumed that the flux ® is 
proportional to the field current, and this implies 
that there is no magnetic saturation. Then, the 
braking torque 7 will be proportional to the product 
of the field current and the armature current, so 
that (see Fig. 10) 

qiT=I,xI, . . (41) 
where q is a constant of the machine. If then, for 
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it being assumed that the resistance Ry (Fig. 11) 


and r, are small in comparison with R,. Then, 
dividing expression (42) by expression (43), it is 


seen that 

@Qn=R, . : - (44) 
that is to say, the speed is independent of the 
torque. 


It must be borne in mind that these results have 
been obtained under assumptions which involve 
certain approximations, and the relationship of 
expression (44) implies that the speed of the braking 
operation is directly proportional to the braking 
resistance R,. In order, therefore, to obtain the 
correct perspective for expression (44), the following 
numerical example is worked out, and all the 
factors are taken into account. 

Numerical Example.—The following magnitudes 
of the individual factors will be assumed as reason- 
able practical values : 


r, = 0-1 ohm, Ry = 0-1 ohm, v, = 6 volts, and 


R, = 6 ohms. 
Then, from the diagram, Fig. 10, it is seen that 
I Sh. a T, To 
TT 944 Ry’ 


and, inserting the given numerical data, it is 
found that 


gi $- 23 
t 0-1 +0-)’ 

that is, 
I,=30—0-61, . . (45) 


so that, if I, is added to both sides of this equation 
it is found that 
I,+J,=30+0-51, . - (46) 
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since it is seen from Fig. 10 that the pressure v, 
is equal to the pressure drop. 

Expression (43) may now be extended thus (see 
also Fig. 11): 


q3 » T = total copper losses in the armature, and 
since these losses will be 


I? R, + (a + Ly? ro 
for the given numerical data, they will be 
I? x 6 + (30 + 0-5) x 0-1 watts, 
so that 
q;Tn = 1,? x 6+0-1(30 + 0-51 a) watts. (47) 


If values are inserted for the braking current I,, 
the value of the product T n can be found in terms 
of the constant q;, the value of which depends 
upon the constructional design of the braking 
system of Fig. 10; but it is independent of both 
T and n. 

Suppose, for example, that the braking current 
I, is 20 amperes, then if this value is inserted in 
expressions (45) and (47), it will be found that 


qsT n = (400 x 6) + 0-1 (30 + 10)? = 2,560, 


and, by taking a series of such numerical values 
for the braking current, the corresponding values 
for the product g,7n of expression (47) can be 
found. 

If, then, a speed-scale is inserted on the ordinate 
axis of Fig. 14, page 713, the corresponding value of 
the product p* T can be plotted on the abscissa axis, 
and in this way, the variation of the torque with 
the speed can be plotted as shown. The graph, 
Fig. 14, shows that the magnitude of the torque 
variation is relatively small for a wide range of 
speeds ; it should be compared with that of Fig. 11, 
for which certain approximations were assumed. 

Regenerative Braking.—The simplest form of cir- 
cuit arrangement for regenerative braking, that is, 
for feeding the braking energy back into the supply 
line, is that shown diagrammatically in Fig. 15. 
In this system, the field of the motor is excited 
from a separate generator which provides a fixed 
terminal pressure. If, then, V volts is the line 
pressure, which is assumed to be constant, the 
power returned to the supply line will be V I, watts, 
where I, amperes is the current, and since this 
energy will be derived from the kinetic energy of 
the vehicle, it follows that 

VI, = Tg.m X 27 X 9-81 watts, (48) 
where Tig.m is the braking torque in kg.-metres. 
If this torque is to be maintained constant, the 
speed must be proportional to the armature current, 
that is, 

n=TI,, (49) 
where T is a constant of the machine. Further, 
since 


V = E,, and E, = Dn, (50) 
D being a constant of the machine, it follows that 
1 
o= —, 51 
Pn (51) 


where P is a constant of the machine. These relation- 
ships are shown by the graph, Fig. 16. 

Again, since the induced emf. E, will be 
approximately equal to the pressure of the supply- 
line V, and since the flux ® cannot exceed some 
maximum value, it follows from expressions (50) 
and (51) that the speed of the vehicle cannot, 
by these means, fall below a minimum value min, 
where 

Vv 
Sale. DO max. 


Hence, from expression (49) the speed is directly 
proportional to the current, and from expression 
(51) the speed is inversely proportional to the flux. 

The respective minimum values are defined by 
the points a and 6, as shown in Fig. 16. 





- 9 (52) 





Maryn Features or Evzcrric Brakina. 


The obvious method for the application of 
electric braking is to use the motor as a generator 
and thus to obtain the whole, or a part, of the 
required braking effect by feeding the current 
back into the supply line. In this way, the dis- 
advantages of friction braking can be eliminated, 
and the special advantages of electric braking can 
be realised. The electrical energy generated can 
be either dissipated in heating resistances, by 
resistance braking, or can be fed back into the 
supply line. With electric braking, the adhesive 
force between the wheels and the rails can be used 
to its limiting value, because if any tendency for the 
wheels to slip should develop, the generator action 
will simultaneously fall away, so that locking of 
the wheels does not occur. 


Fig. 15. 
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Of special importance is the very slight wear 
on the tyres and brake blocks with electric braking 
in the case of trains which have to stop frequently 
or to run down long inclines, because almost the 
whole of the braking energy is converted into elec- 
trical energy. In this way, the nuisance of brake- 
block dust is avoided. Further advantages are 
that loose tyres and flats on the tyres are avoided. 

When frequent braking or long periods of braking 
are required, the brake energy is so great that it is 
profitable to feed it back into the supply lines. This 
regenerative-braking is particularly important, 
since, in addition to the other advantages of electric 
braking, the recovery and utilisation of the braking 
energy provide an important means for improving 
the overall efficiency of the system. For electric 
braking, supplementary switching and regulating 
apparatus is necessary, and for controlled-retarda- 
tion braking, the power of the motor must be 
increased in order to cope with the increased energy 
it will have to provide. For this reason, the capital 
and maintenance costs are increased. There is 





also a somewhat greater energy requirement on 
account of the increased weight. 

When the foregoing considerations are taken into 
account, it is possible to reach certain conclusions 
regarding the different methods of braking from the 
economic point of view. For example, electric 
braking on railways will only be profitable when the 
stopping places are frequent or when long 
inclines are sufficiently numerous.* 





GEAR GRINDING.}+ 
By A. H. Orcutt. 


GEaR-TOOTH grinding is now nearly 50 years old 
as an operation for finishing gear teeth. From the 
beginning it has always been considered too slow 
and costly, and this has generally been the main 
objection to its fuller use for the finishing of gear 
teeth after hardening. The rapid increase in size 
and power of the internal-combustion engine 
became most marked in the aircraft industry in the 
late 1930’s, and this was probably the main factor 
which gave gear-teeth grinding its opportunity. It 
was found that grinding was the only method of 
producing accurate tooth profiles to close limits 
with smooth finish and full tooth contact, after heat 
treatment. 

This urge for quality has now passed into the 
wider realms of engineering. It has been found 
that gears on tractors, electric railways, fighting 
vehicles, lorries, bull-dozers, machine tools, and 
many other products will only give satisfactory 
resistance to heavy shock loads if the teeth are 
ground as the last operation after the register and 
faces have been trued (by grinding). Associated 
with this demand for quality is the even greater 
demand for economic production, with lower costs 
to compete with other methods of gear finishing. 
The challenge has been met, and processes of gear 
grinding have been introduced, the costs of which 
compare favourably with other methods, while the 
bogey of distortion is removed. Machines to grind 
gears are now available which are automatic in 
operation, only requiring the services of a loader 
after setting. 

As examples of production times, the following 
will give an idea of the possibilities of a modem 
gear-tooth grinder. A motor-car gear of 30 teeth, 
8 diametral pitch, and a face width of } in. can be 
ground in 3 minutes, or about 6 seconds per tooth. 
This is accomplished by grinding three gears at 
once. A heavy-duty gear for a large bull-dozer, 
with 29 teeth, 1-75 diametral pitch, and a face width 
of 3§ in. can be ground in under two hours. To 
achieve these production times the gear-grinding 
machine manufacturer expects the same considera- 
tion to be given to the preparation of the teeth as 
to other processes. The stock allowance must be 
controlled, faces must be parallel and bores to 
close limits. Frequently gear grinding has been 
considered slow merely because the manufacturer 
has been content to use the gear-grinding machines 
for roughing and correction of excessive errors. 
The all too prevalent practice of root grinding 
should give place to preformed root clearance on 
the gear teeth. 

The formed-wheel method of grinding is particu- 
larly suited to these production times. The effect 
of the preformed root alone enables the setter to 
reduce the number of feeds of the grinding wheel 
to full depth and to increase the size of the roughing 
feeds. The formed wheel has a wedge action as itis 
lowered into the tooth space. With large stock 
allowances and incorrect displacement there would 
be a tendency to burning or cracking, if feeds were 
not reduced. By selecting a suitably designed hob 
or cutter not only is the root relieved, but the stock 
allowance is less between the pitch line and contact 
circle than at the addendum, where distortion is 
greatest. One simple method of achieving this form 
is to reduce the pressure angle on the roughing 
cutter. The effect again is to reduce even further 
the overall depth the wheel needs to be fed in for 
the finished gear. The quickest method of grinding 


* See Elektrotechnik und Maschinenbau, May, 1944. : 
t Lecture given to the British Gear Manufacturers 
Associaton on May 19, 1953. Abridged. 
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the average gear is to mount two, three or four on 
an arbor, using a setting fixture to align all gear 
spaces accurately before locking. The arbor is 
locked and exchanged with an arbor load of gears 
just completed in the machine. From this one can 
judge the necessity of having gear and faces square 
with the axis of the bore and parallel with each 
other. 

Cracking can be caused by incorrect feed selection, 
wrong grit and grade of grinding wheel, or by faulty 
heat treatment. With modern machines using cam 
or other types of controlled feed mechanisms, the 
human element is removed. Modern heat-treatment 
and inspection equipment make it a simple matter 
to obtain suitable hardness figures without cracking. 

In attaining these fast production times, the 
accuracy of the ground gear must be maintained 
and should conform to the following standards. 
The tooth finish should be better than any unground 
gear, but need not be subjected to a surface-finish 
test. If it satisfies a visual inspection this should 
suffice. The main cause of bad tooth finish is, of 
course, a bad grinding-wheel spindle. The best 
results seem to be attained with plain bearings. 
The selection of the correct grit and grade of grinding 
wheel is also important. The table traverse and 
reversal must also be smooth and shockless. 

The teeth should be parallel with the axis (for 
spur gears) and have the correct helix (for helical 
gears) within + 0-0001 in. per inch of tooth face. 
In the case of spur gears this is a matter of good 
machine alignment. In the case of helical gears it 
depends mainly on the helix-generating mechanism, 
which is naturally much more complicated. 

The finish-ground gear teeth should be concentric 
with their bore and should run true within the 
closest limits for their particular application. 
Here again, this is a matter of good machine work 
prior to the grinding operation and depends largely 
on the tolerances laid down for the hole and face 
grinding. Frequently, drawings call for extremely 
fine limits on the gear teeth themselves, but the 
tolerances for the hole-and-face grinding are such 
as to make it impossible to grind the teeth to the 
limits called for. 

Indexing should be of the highest order and should 
be maintained within six seconds of arc. Various 
types of indexing mechanisms are used, but we 
have found that a radial face on an index plate 
held against a fixed pawl gives the best results. 

Desired Tooth Shape.—It is rare in modern gearing 
that a true involute is used, except perhaps in the 
case of very lightly loaded gears or master gears. 
To specify what modification is necessary on a pair 
of gears is virtually impossible, without having 
first observed them in their particular application. 
So much depends on their loading, their speed, 
their mounting, and the rigidity of the surrounding 
casing, that it becomes a difficult task to predict 
the modification necessary. However, means must 
exist in whatever system of gear grinding is used 
to modify quickly the tooth to give the best running 
results. It may be noted that on helical gears less 
modification is necessary than on spur gears of a 
similar application. In fact, in some cases on 
helical gears a true involute is called for as giving the 
best results. Whatever the shape, it must be 
maintained within very close limits, and the gear- 
grinding machine must reproduce the desired shape 
over long runs with the minimum of adjustment. 

Measuring apparatus must be available to control 
the tooth shape graphically, as this is the best way 
of maintaining the allowable deviation from the 
required tooth shape. 

An objection which is often raised, especially in 
the case of form-wheel grinding, is that of wheel 
wear. It can be stated definitely that this has 
never been the cause of any faulty gears being 
produced under normal conditions. If the teeth 
of any gear be imagined as one long tooth face, it 
is possible to grind a length of over 15 ft. without 
measurable wheel wear, using a finishing cut. 
A further point for consideration is the setting-up 
time or changeover from one job to another. 
Considerable progress has been made in this direction 
and whatever method of tooth grinding is used this 
need never be a drawback. Though no definite 
time can be given, most up-to-date gear grinders 
can be set up within two hours. 


RESEARCH LABORATORY OF 
THE GUEST, KEEN AND 
NETTLEFOLDS GROUP. 


THE part that laboratory testing and research 
are playing in commercial enterprise is everywhere 
being demonstrated by the establishment of trade 
associations and the commissioning of laboratories 
equipped for inspection, development and research 
work. Among the latest and most modern labora- 
tories to be brought into operation is that of the 
Guest, Keen and Nettlefolds group of companies 
who have recently opened new premises on the 
main Birmingham to Wolverhampton road, about 
14 miles from Wolverhampton. The formation 
of Guest, Keen and Nettlefolds, Limited, in 1902, 
brought together three firms founded during the 
first half of the Nineteenth Century when so much 
industrial expansion was taking place in the United 
Kingdom. In the ensuing 50 years, from the 
founding of the Company in 1902, many other 
firms of similar age and repute have joined the 
Group; among these firms can be mentioned 
such well-known concerns as Joseph Sankey and 
Sons, Limited, Bilston; Garringtons, Limited, 
Wednesbury; John Lysaght, Limited, Bristol ; 
Exors. of James Mills, Limited, Woodley, near 
Stockport; Bayliss, Jones and Bayliss, Limited, 
Wolverhampton; and the United Wire Works, 
(Birmingham), Limited, together with many operat- 
ing units in countries overseas. 

Prior to the second World War, the research and 
development activities were undertaken by the 
individual subsidiary concerned with any particular 
problem. After the war, however, the board of 
directors decided that a central research organisa- 
tion should be created, so that problems common to 
more than one member of the group could be 
dealt with more quickly, more economically and 
without duplication of effort, materials and equip- 
ment. To this end, a research unit was founded 
on an existing organisation that had been started 
in 1945 by Joseph Sankey and Sons, primarily 
to undertake research into the producti6én of 
electric steels. From 1947 until the end of 1952, 
the newly-created research organisation was housed 
in various buildings in the Bilston area belonging 
to Sankeys. During this period, however, the 
necessary permits were obtained and work was 
begun on the new premises near Wolverhampton. 


Tue New LABORATORY. 


The new laboratory building shown in an aerial 
view in Fig. 1, on page 716, comprises three main 
sections : the front administrative block containing 
the directors’ office, conference hall and library, 
drawing office and refectory ; a two-storey labora- 
tory wing with a basement; and a single-storey 
workshop wing. A two-storey section joining the 
main laboratory wing and the workshop area 
provides office accommodation for the senior 
staff on the first floor and general stores for materials 
on the ground floor. The oil-fired heating plant is 
located in the basement below the materials store. 
In all, the total floor area amounts to about 40,000 
sq.ft. The main framework of the bu‘lding is of plain 
reinforced concrete carried for the greater part 
on deep piles, the single-storey wing being con- 
structed on a concrete raft. A modern appear- 
ance has been achieved that is in keeping with 
present-day architecture and the interior is similarly 
of the light open character associated with post-war 
building, Water, gas and compressed air are 
piped throughout the building, and the electrical 
power points in the majority of the individual 
laboratories are wired back to a central control 
board, from which both alternating current and 
direct current supplies can be selected. Standing in 
nearly nine acres of ground, which gives ample 
room for future expansion, the building has been 
designed by Mr. A. R. Twentyman, F.R.LB.A., of 
Messrs. Lavender, Twentyman and Percy, 2, 
Waterloo-road, Wolverhampton, and built by 
Messrs. F. and E. V. Linford, Park-road, Cannock, 
who retained Messrs. C. Howard Crane, 7, Bucking- 
ham-gate, as their consultants. 





The total staff of the research organisation 





numbers 115 persons, of whom about 40 are univer- 
sity graduates either in engineering or science. 
For administration purposes the laboratory is 
divided into twelve sections, each with a head 
of section who is responsible directly to the Director 
of Research, Dr. T. Emmerson. The twelve 
sections are metallurgy, chemistry, instrumentation 
and control, mechanical construction, operational 
research, mechanical engineering, physics, electrical 
engineering, electrical construction and installation, 
liaison and information, administration and main- 
tenance. The sections are not watertight and a 
particular project is not necessarily confined to 
one section but is generally handled by a team 
comprising members of several of the technical 
sections enumerated above. 


The central research organisation, together with 
its laboratory, form part of GKN Group Services, 
Limited, and the Director of Research is responsible 
to the research committee of the parent GKN 
Group, this committee consisting of representatives 
of the higher management of several of the larger 
operating units within the Group. The Laboratory 
has four main functions, the first of which is to 
undertake research and development work of 
direct and immediate interest to the member firms 
of the Group; under this heading is included work 
on both materials and processing, the development 
of methods of testing materials and to act in an 
advisory capacity on these subjects. Secondly, 
the Laboratory is specifically committed to a 
limited amount of long-term fundamental research 
in those fields that are closely related to work 
carried on by the Group. Thirdly, the Laboratory 
provides a general laboratory and testing service 
for those smaller units within the Group who do 
not maintain their own organisation for this 
purpose. Fourthly, and finally, an information 
centre and clearing house for technical literature 
has been established at the Laboratory that will 
provide a service for all member firms within the 
Group. 


Work IN PROGRESS. 


Within the short period that the Research 
Organisation has been functioning, it has only, 
been possible to give attention to some of the more 
important problems that were already outstanding 
and, in considering the work in progress, it should 
be realised that the work described below does not 
yet form a truly representative selection of the 
activities of the Group. Examples of the apparatus 
being used and developed at the Laboratory are 
illustrated in Fig. 2, on page 716, and in Figs. 3 to 6, 
on page 720. 

-A typical example of the routine-testing appa- 
ratus, that has been developed for use by a member 
company, is the automobile-wheel testing machine 
made for Joseph Sankey and Sons, Limited, and 
shown in Fig. 2. The wheel is located on a simple 
fixture and is clamped into position by operating 
a compressed-air valve; operation of the valve 
also brings into play the rotating mechanism 
and simultaneously advances feeler rollers which 
check the spinning wheel for diameter, concen- 
tricity, wobble and other relevant features. Each 
of the rollers is fitted with micrometer adjustment 
and is fed forward to its stop position by a pneu- 
matic cylinder; any deviation outside the per- 
mitted limits causes the roller to operate a micro- 
switch which contains contacts controlling a light 
on the facia panel of the machine. If the wheel 
fails to pass the inspection test the lights indicate 
the reason for rejection; the absence of any 
“‘ fault ” lights and the showing of a green “‘ passing ” 
light indicates that the wheel is correct in every 
particular. The speed, with which this test can 
be made, is limited only by the rate at which the 
operator is able to load and unload the machine. 


One of the most important metal-working 
processes employed within the Group is that of 
drawing steel wire and rod and its subsequent 
formation into screws, nuts and bolts, and an active 
part of the research programme of the Laboratory 
will be directed to the development of techniques 
to enable drawing to be carried out at the highest 
speed compatible with a high-quality finish of the 
product. This particular work involves a funda- 
mental study of the forces necessary to re-shape the 
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metal, of the phenomena of metal flow and the 
relation of these factors to those properties of 
materials that are usually and conveniently mea- 
sured. The design of the high-speed machinery on 
which heading and similar operations are carried 
out is a subject which involves a considerable degree 
of local working knowledge and such design will 
therefore continue to be undertaken by the parti- 
cular firms concerned rather than at the central 
Laboratory. The tools and dies required for this 
work, however, are investigated in the Laboratory 
with respect both to their inherent design and to 
the methods to be employed for lubrication during 
the working operation. 

In all departments of the Group, it is important 
to have available accurate and rapid methods of 
analysis, inspection and testing, and a considerable 
part of the Laboratory’s efforts are at present being 
devoted to the development of chemical, mechanical 
and physical methods of testing. On this aspect of 
the work, there is a Group committee which meets 
regularly to ensure that the various local labora- 
tories within the Group agree in methods, procedure 
and standards ; the Laboratory also sends represen- 
tatives to a number of committees working under 
the auspices of various trade and _ research 
associations. ‘ xe 

Two examples of inspection apparatus that 
have been developed recently are shown in Figs. 
3 and 4, on page 720. That shown in Fig. 3 is used 
. for the detection of cracks in screwed socket caps 
and other similar components. The cap is fitted 
into the apparatus and torsional oscillations are set 
up by the application of a standard force; the 
time taken for the oscillation to decay is an indi- 
cation of the quality of the specimen, a short 
decay time indicating the presence of a flaw. Of 
a rather different type is the instrument illustrated 
in Fig. 4; this shows a gauge designed and made 
in the laboratory for the simple, but essential, 
purpose of checking the rake angle of taps. These 
two non-destructive methods of inspection are 
typical of the objectives for which the Laboratory 
will be continually seeking. Besides designing and 
building complete equipment, modifications are 
made to standard machines whenever this is desir- 
able. An example of this type of adaptation con- 
cerns a standard Avery hardness-testing machine, 
round the anvil of which has been added an electri- 
cally-heated salt- or lead-bath. With this modified 
machine, it is possible to undertake hardness tests 
at moderately high temperatures. 

Essential pieces of equipment in workshops em- 
ployed on the mass production of small components 
are counting and batching machines. A great deal 
of work is therefore in hand to develop installations 
that will enable products to be counted as they are 
made and afterwards to be batched in definite 
quantities at high speed. Two such pieces of 
apparatus are illustrated in Figs. 5 and 6, on 
page 720. The former shows an impulse counter for 





Fie. 1. ArrraL View or LAaBoRaTORY. 























ENSINFER: 


Fie. 2. AuromMatTic MACHINE FoR CHECKING AUTOMOBILE-WHEEL Rims. 


use on heading machines, where wire is fed into the 
machine in “jerks”; the counter is shown oper- 
ating in conjunction with a high-speed register that 
was also designed by the Laboratory. The equip- 
ment shown in Fig. 6 is a laboratory ‘‘ mock-up ”’ of 
the components of a works installation for the 
electronic counting of the final products of bolt- 
making machines. 

Operational research techniques to provide data 
on the way in which processes should be carried 
out, have been increasingly applied in recent years. 
Such factors as the control of inspection by statis- 
tical methods and the most suitable number of 
operators to look after a given number of machines, 
are subjects of the greatest economic importance 
and are continually under review at the Laboratory. 

Some of the products of the Group are of sufficient 
importance to justify special attention ; an example 
of such a product is the silicon-iron sheet, used in 





the manufacture of electrical equipment, made by 
Joseph Sankey and Sons, Limited. The methods 
employed for rolling and for heat treating the sheet 
have been particular subjects for re-examination, 
and a considerable amount of fundamental work 
has been done on the nature of the iron-silicon-carbon 
phase diagram and the effects of impurities. In 
conjunction with this particular project, a detailed 
study has been made of the methods available 
for determining the electrical and magnetic 
properties of the material; it is claimed that 
the measuring methods now available at the 
Laboratory are of a higher standard than 3 
available elsewhere. 

The workshops have been equipped to enable 
them to provide all the necessary experimental 
apparatus required in the Laboratory, as well as to 
construct the special test equipment required by 
member firms within the Group. 
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TROLLEY JACK FOR UNDERFLOOR ENGINES. 


GUY MOTORS, LTD., WOLVERHAMPTON. 
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Fie. 3. Trotitey Jack Forpep. 





TROLLEY JACK FOR 
UNDERFLOOR VEHICLE 
ENGINES. 


A TROLLEY JAOK for the removal and replacement 
of underfloor-type vehicle engines has been designed 
by Guy Motors, Limited, Fallings Park, Wolver- 
hampton. The jack is shown in use, carrying a 
six-cylinder engine, in Fig. 1, herewith. It is of 
fabricated-steel construction, the principal members 
being tubular, and is telescopic, as shown in Fig. 2, 
to enable it to be used for either five-cylinder or 
six-cylinder engines. When not in use it can be 
folded, as shown in Fig. 3, for storage in the 
minimum of space. 

To remove an engine, the trolley jack is first set 
to suit the size of the engine, by adjusting the 
telescopic arm and locking it in position. This tele- 
scopic adjustment can be seen in Fig. 2, which shows 
the trolley ready for use. It is then wheeled under 
the engine jacking points, and the three screw jacks 
are adjusted to take the weight of the engine. 
Fuel-supply pipes and other fittings are then 
disconnected, and the main engine-mounting bolts 
are withdrawn. The jacks are then screwed down, 
and the engine can be wheeled from under the 
vehicle. The trolley is mounted on castors, which 
are duplicated at the two points where the major 
part of the weight of the engine is concentrated. 
At the third point, where the weight is at a minimum, 
the castor is single, and a locking peg with a safety 
catch is provided to prevent any possibility ef the 
engine tilting upwards. 

All Guy underfloor engines will in future be 
fitted with brackets which will serve the dual 
purpose of providing jacking points for use with the 
trolley jack, and lifting eyes for use with a crane. 
These brackets remain permanently in position on 
the engine. In the case of engines which are already 
in use, three fabricated brackets are being made 
available for fitting to the engines as permanent 
fixtures. 





GASIFICATION OF COAL. 


In March, 1952, a Technical Assistance Mission 
visited the United States under the auspices of the 


Mutual Security Agency and of the Organisation for 


European Co-operation. The purpose of the Mission 
was to take part in the First Conference on Under- 
ground Gasification then being held in Birmingham, 
Alabama, and a report, The Gasification of Coal, 
recording the findings of the Mission has now been 
published by O.E.E.C. (available from H.M. Sta- 
tionery Office, price 6s.). In the foreword to the 
report, emphasis is laid on the economic importance 
of both underground gasification or of the alterna- 
tive of complete gasification of mined coal at the 
surface. The body of the report is divided into 
three parts; the first part deals with problems 
encountered below ground while the coal is still in 
the seam, the second part with the treatment of 


‘mined coal and, finally, in part three, a technical 


comparison is made between the Fischer-Tropsch 
and the hydrogenation processes for synthesising oil 
from coal. The various aspects of underground 
gasification described include the difficulty of 
obtaining contact between the gasflow and the coal, 
the preparation and firing of the workings, pro- 
gression of the zone of combustion, reversal of 
circulation, thermal balance, gas tightness, the 
nature of the ideal comburant and the possibility 
of pre-heating it. A synopsis is also given of the 
experimental work that has been conducted both 
here and in America and outlines a programme for 
future research. The subject of gasifying mined 
coal is discussed by reference to the plants that are 
already working in Europe and by descriptions of 
apparatus and pilot plants operating in the United 
States. Some descriptions are also given of various 
gas producers, together with some comparative 
figures of their operation. Particular attention is 
drawn in the report to the differences between the 
problems encountered in the United States and in 
Europe, which explains why developments have 
taken a different course in the two continents. 
Each section of the report is concluded by a 
bibliography of original papers and references. 
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NOTES FROM THE 
INDUSTRIAL CENTRES. 


SCOTLAND. 


BomtEr-PLate SHorTAGE.—The shortage of steel, 
particularly for boiler plates, is causing concern to 
marine ineers in Greenock, and Mr. Hector McNeil, 
the M.P. for the b » has taken up the matter with 
the Minister of Supply, Mr. Duncan Sandys, who has 
agreed to give it his urgent consideration with a view 
to easing the situation. The representations to the 
Minister were made at the request of Mr. Robert Greer, 
managing director of John G. Kincaid & Co., Ltd., 
marine engineers, Greenock. 





Giascow TramMways.—The Glasgow Corporation 
are expected to buy 24 tramway cars from Liverpool 
at a cost of 5001. each, following a recommendation 
made by a sub-committee of the transport committee. 
The vehicles, it is said, will require the expenditure of a 
further 100/. each before they are suitable for service 
on the Glasgow system. They are 17 years old, but 
are estimated to bave a remaining life of 20 years. 
At i Glasgow has 450 obsolescent tramway cars 
and the transport committee are considering whether 
these should be replaced by other vehicles or gradually 
eliminated through the extension of the trolley or 
Diesel omnibus services. 





TELEVISION IN N.E. Scortanp.—A British Broad- 
casting Corporation official said in London, on May 20, 
that negotiations for a site at Core Hill, near Aberdeen, 
for the erection of a television transmitter to serve 
the Aberdeen area were under way. The outcome 
will depend upon Government sanction and also the 
Post Office’s approval of the provisional site. The 
statement, however, is being taken to indicate that 
television will definitely be extended to North-East 
Scotland in the not-too-distant future. 





SPECIALISING IN MODERN ENGINEERING.—Mr. Ernest 
Granter, President of the Institution of Structural 
Engineers, suggested in Glasgow on May 21, at the 
summer-meeting banquet of the Institution, that many 
young men entering the engineering industry began to 
specialise too soon after leaving the university. With 
the advance of engineering techniques, it was necessary 
to have a certain amount of specialisation, but he did 
not think that it was necessary, or desirable, to start 
specialising toosoon. He added that he was a member 
of an appointments board, and he was sometimes 
amazed at the limited field of engineering that some 
candidates had covered. 





Suear-Beet TuHiInninc MacuinEs —Great interest 
has been shown by 2,000 farmers and farm employees 
in two American down-the-row beet-thinning machines 
demonstrated at Carriston, Markinch. The first 
machine, the Great Western thinner, was a prototype 
copied from the American machine and built by the 
National Institute of Agricultural Engineering at Silsoe. 
The other was the Bixie, a four-row thinner brought 
over to this country by the Sugar Beet Research and 
Education Committee, which arranged the demonstra- 
tion. 


CLEVELAND AND THE NORTHERN 
COUNTIES. 


TRADE ON THE TyNE.—Coal and coke shipments 
from the Tyne during April amounted to 693,038 
tons, a decrease of 50,478 tons on last year and 
319,177 tons less than in 1938. For the first four 
months of this year, shipments totalled 2,914,070 tons 
against 3,229,062 tons last year and 4,280,641 tons 
in the last pre-war year. During the four months, 
shipments abroad increased by 45,219 tons to 560,382 
tons, while shipments to London fell from 2,244,762 
tons to 1,979,554 tons. Bunker-coal shipments also 
fell by 34,380 tons to 79,121 tons. Exports of general 
merchandise for the first quarter of this year totalled 
96,258 tons, compare: with 90,801 tons last year and 
63,590 tons in 1938. ‘Che largest exports were sulphate 
of ammonia (33,002 tons), oil-fuel cargo (13,257 tons), 
and tar and pitch (13,388 tons). Imports for the same 
period were 577,541 tons against 605,337 tons last 
year, and 540,848 tons in 1938. The largest imports 
were iron ore (151,417 tons), oil-fuel and other oils 
(155,943 tons) and grain (70,615 tons). Imports of iron 
and steel scrap amounted to 1,966 tons against nearly 
30,000 tons before the war. 


ArpcraFT CARRIER ‘ ALBION.”—Three hundred 
employees of Swan, Hunter, and Wigham Richardson, 
Ltd., Wallsend, who were sent to Rosyth in the middle 
of June to carry on the fitting-out of the aircraft 
carrier Albion while she was in dock, have returned 


to Wallsend. The Albion, built by Swan, Hunter, 
was sent to Rosyth as there was no dock large enough 
on the Tyne to hold her. She will be handed over later 
this year. 





NeweastLe-Buitt Tractors.—Vickers-Armstrongs 
Ltd., Scotswood, Newcastle-on-Tyne, have despatched 
to Canada some VR 180 tractors. The tractors weigh 
15 tons and are powered by 180-h.p. engines made by 
Rolls-Royce Ltd. At present, the output is about 
50 a month, and it is likely that the target of 1,000 per 
annum will soon be reached. About 600 men are 
working on the tractor programme at present. This 
number will be greatly increased as the work develops 
and when the proposed tractor plant at Longbenton, 
near Newcastle, comes into operation. 





LANCASHIRE AND SOUTH 
YORKSHIRE. 


STokERS AND SMOKE ABATEMENT.—Speaking at the 
annual meeting of the North-West Division of the 
National Smoke Abatement Society, in Manchester on 
May 14, Mr. S. N. Duguid, chairman of the executive 
council of the national body, said that the Society had 
for many years been campaigning to improve the 
training, qualifications and status of the men who 
stoked and tended industrial boiler plant and furnaces, 
simply because more skilful and understanding stoking 
meant better combustion and the prevention of smoke 
—not to mention a saving of coal. Smoke prevention 
and fuel efficiency always went together. As a result 
of the work done by an advisory committee, on which 
the Society was well represented, he was glad to 
announce that the City and Guilds of London Institute 
had instituted a new course and examination for stokers 
which would enable them to obtain ‘‘The Boiler 
Operators’ Certificate.’’ This, in effect, was a national 
certificate for proficiency which would be recognised in 
every part of the country. 





IMPORTANCE OF NaTuRAL Gas.—It has been pointed 
out by Professor Leslie R. Moore, of the Department 
of Geology of Sheffield University, that natural gas 
already has been found by geologists boring for oil 
at Eakring, near Mansfield. He believes that there is 
a good chance of finding natural gas in the millstone 
grit which lies under coal seams around Sheffield, and 
throughout the South Yorkshire and Derbyshire coal- 
fields. 





THE WorK OF CRAFTSMEN.—Sheffield is staging, at 
the city’s Weston Park Museum, a series of exhibitions 
of the work of craftsmen in various industries including 
cutlery, silverware and steel. It is hoped to attract 
visitors from all over the world, and at the same time 
illustrate to new entrants into industry the methods 
and techniques which have won world-wide fame. 





INDUSTRY-UNIVERSITY RELATIONS.—At a meeting, 
at Sheffield, of the Association of University Teachers’ 
Council an interim report on industry-university 
relations was presented by Dr. E. V. Coslett, of Cam- 
bridge. It was stated that the tradition was for 
industry to go to the university for help rather than 
for the university men to approach industry. An 
inquiry had shown that only 74 per cent. of research 
students were financed by industry, and some 204 per 
cent of senior research workers received all or part of 
their salary from firms, associations and similar 
organisations, the proportion being higher in universities 
other than Oxford and Cambridge. Industry had also 
helped with general expenditure and the creation of 
research funds. 





TRADE WITH HOLLAND.—Sheffield manufacturers, 
faced by numerous import restrictions, have been 
cheered by an official announcement that the Nether- 
lands Government have withdrawn all restrictions on 
the import of British cutlery, including table knives, 
spoons, forks, silverware, and also wire, springs, and 
hand garden and agricultural tools. 





THE MIDLANDS. 


New Trivumpy Sports Car.—The Standard Motor 
Co., Ltd., Coventry, have introduced a new sports car, 
the o——- T.R.2. The car is designed to use the 
Standard Vanguard two-litre engine which, however, 
has been fitted with cylinder liners to reduce the 
volume to 1,991 c.c. It has a four- gearbox. 
The car will go into _ooe early in July. Recent 
road tests at Jabbeke, Belgium, with the car fitted 
with a special body, have shown it to be capable of 
speeds in excess of 125 m.p.h. 





LicHTING Firtines ror Mecca.—The General Elec- 
tric Co. Ltd., Witton, Birmingham, 6, have recently 





supplied fluorescent lighting equipment for the Grand 





Mosque at Mecca. Mr. L. E. A. Phillips, chief fittings 
designer for the General Electric Co., went by air to 
Jedda to consult with the company’s local agents on 
the design of the fittings, but for religious reasons he 
was unable to enter the Mosque, which is accessible 
only to Moslems. Photographs, drawings, and a 
plan of the Mosque were provided by the local agents, 
and with the aid of these Mr. Phillips drew up his 
designs. 





Om Exursition.—An exhibition organised pb 
Shell-Mex and B.P. Ltd. is at present at the Museum 
of Science and Industry, Newhall-street, Birmingham, 
3, where it will remain until June 14. The exhibition 
illustrates the story of oil, from its origin, through the 
various processes of exploration, drilling, oil-field 
development, and transport of crude oil, to refining, 
research, and distribution of the refined products to 
consumers. ‘When it leaves Birmingham, the exhibition 
will go on tour to several large centres in the British 
Isles. 





InpusTRIAL SaFETY CONFERENCE.—An_ industrial 
safety conference is to be held at Bingley Hall, Birming- 
ham, from June 19 to 21; the main theme of the 
conference will be ‘‘ Training for Safety and Health in 
Industry.” The speakers will include Sir Charles 
Bartlett, managing director of Vauxhall Motors, Ltd. ; 
Sir George Barnett, H.M. Chief Inspector of Factories ; 
Dr. F. H. Tyrer, medical officer to the West Midlands 
Gas Board; and Mr. S. G. Broom, personnel manager 
of Sir W. G. Armstrong-Whitworth Aircraft, Ltd. 
The Birmingham Safety Group are responsible for the 
conference, which is being organised on their behalf 
by the Royal Society for the Prevention of Accidents. 





EMPLOYMENT STATISTICS IN THE MIDLANDS.—Figures 
issued by the Midland Regional Board for Industry 
on May 18, show that the total number of unemployed 
in the Midlands has fallen by nearly 6,000 to 26,271. 
The improvement is considered to be largely, though 
by no means entirely, due to the settlement of the 
strike at the works of the Austin Motor Co., Ltd. The 
position of order books in the Midland engineering 
industry generally shows that there has been a slight 
upward movement in recent weeks, and there is reason 
for believing that matters will continue to improve, 
if only slowly. 





Tue Late Mr. Wri.1aM Stevens.—The death has 
been announced, at the age of 59, of Mr. William 
Stevens. Mr. Stevens was one of five brothers who, 
at the beginning of this century, founded the A.J.S. 
Motor Cycle Company. 





Tue SEarcu For O1.—Boring for oil will shortly 
begin at Screveton, Nottinghamshire by the D’Arcy 
Company. This follows the discovery of oil at West 
Drayton, near Tuxford, by the National Coal Board 
when proving coal seams. A number of test wells will 
be sunk in the East Midlands this year. At the present 
time a rig 136 ft. in height is being erected at Screveton. 
It is expected that the bore will be sunk to a depth of 
3,500 ft. 


SOUTH-WEST ENGLAND AND 
SOUTH WALES. 


Ruymney VatLEy Water Scueme.—In an effort 
to obtain a grant for 50,000/. under the Distribution 
of Industry Act, for a scheme to provide trunk mains 
at Ystrad Mynach and Fochriw as part of a plan to 
construct reservoirs at Gelligaer and Senghenydd, the 
Rhymney Valley Water Board sent a deputation to 
the three local M.P.’s at the House of Commons. 
Reporting to a meeting of the Board, Mr. Gwyn 
Phillips, the chairman, said that the three members, 
Mr. Aneurin Bevan, Mr. Ness Edwards and Mr. Harold 
Finch, had asked for further information and had 
promised to take the matter up with the Minister of 
Housing and Local Government. 





CarpirF Exports To Paciric.—Since the Furness 
Withy Line started their service from Cardiff to the 
Pacific Coast ports of America just 12 months go 
11 ships have been loaded outwards. Their cargoes 
have included thousands of tons of steel pipes, motor 
cars and general cargo. The results, it was stated at 
a function held to celebrate the first anniversary of the 
service on board the M.S. Welsh Prince, had exceeded 
the company’s expectations. 





Procress at 8. WaLEs Ports.—Mr. L. G. Taylor, 
assistant chief docks engineer, Docks and Inland 
Waterways Executive, Cardiff, speaking of the trade 
of the South Wales ports at a meeting in Cardi, 
said that certain powers had been granted for increasing 
charges, various economies had been made, and there 
had been progressive schemes for the modernisation 
of workshops and the reclamation of redundan 
equipment. 
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NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Monday 
morning in the week preceding the date of the meeting. 





STOKE-ON-TRENT ASSOCIATION OF ENGINEERS.— 
Saturday, June 6, 7 p.m., George Hotel, Stoke-on-Trent. 
Annual General Meeting. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, June 9, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
Annual General Meeting. 


INCORPORATED PLANT ENGINEERS.—London Branch: 
Tuesday, June 9, 7 p.m., Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. ‘‘ Thermal Insulation 
of Plant and Buildings,’”’ by Mr. C. G. Bower. Man- 
chester Branch: Tuesday, June 9, 7.15 p.m., Engineers’ 
Club, Albert-square, Manchester. ‘‘ Combustion Heat 
and Power,” by Mr. C. F. Roberts. Newcastle-wpon-Tyne 
Branch: Thursday, June 11, 7.30 p.m., Roadway House, 
Oxford-street, Newcastle-upon-Tyne. ‘‘ The Plant Engi- 
neer and the Factories Act,’”’ by Mr. A. Hewitt. Mersey- 
side and North Wales Branch: Monday, June 15, 7.15 
p.m., Radiant House, Bold-street, Liverpool. ‘“‘ Indus- 
trial Smoke Abatement,” by Mr. P. H. Saunders. 
Hertfordshire Discussion Group: Tuesday, June 16, 
7.30 p.m., Peahen Hotel, St. Albans. Discussion on 
“ Dust Extraction.” 


RoyaL AERONAUTICAL SociETY.—Thursday, June 11, 
6 p.m., Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, Westminster, S.W.1. Ninth British 
Commonwealth and Empire Lecture on ‘‘ Some Problems 
in the Development of Air Transport in West Africa,’’ 
by Sir Hubert Walker. 


ROYAL METEOROLOGICAL SOCIETY.—Wednesday, June 
17, 5 p.m., 49, Cromwell-road, South Kensington, S.W.7. 
(i) “‘ A Quantitative Analysis of Large-Scale Patterns, 
with Special Regard to the Effect of Eddy Motion,” by 
Mr. F. A. Berson; and (ii) ‘‘ On the Theory of Large- 
Scale Disturbances in a Two-Dimensional Baroclinic 
Equivalent of the Atmosphere,”’ by Mr. P. D. Thompson. 


Royal Socrety.—Thursday, June 18, 4.30 p.m., Royal 
Society’s Apartments, Burlington House, Piccadilly, 
W.1. (i) “ The Application of the Principles of Physical 
Optics to Crystal-Structure Determination,” by Mr. A. W. 
Hanson, Mr. H. Lipson, and Mr. C. A. Taylor; and (ii) 
“ Photo-Ionisation and the Breakdown of Gases,’ by 
Mr. J. Dutton, Mr. S. C. Haydon, Mr. F. Llewellyn Jones 
and Mr. P. M. Davidson. 

INSTITUTION OF PRODUCTION ENGINEERS.—Wolver- 
hampton Graduate Section : Thursday, June 25, 7.30 p.m., 
Star and Garter Royal Hotel, Victoria-street, Wolver- 
hampton. ‘“ British Watch and Clock Production,” 
by Mr. R. Lenoir. 





THE GREENWICH MERIDIAN.—To denote the Green- 
wich Meridian, a brass strip let into a band of white 
stonework has now been laid in the path outside 
the Royal Observatory, Greenwich. Previously, the 
meridian line was indicated by little more than a 
scratch in the pavement, and the plaque recording it 
was set 8o high as often to escape notice. The Green- 
wich Meridian, defined as the north-south line running 
through the transit circle in the Obervatory, was 
adopted as the Prime Meridian by the world in 1884 
at the suggestion of the United States Government. 





GERMANIUM TRANSISTOR aS DzaF AID.—A simple 
attachment which incorporates a germanium crystal 
triode and can be used with most hearing aids, was 
demonstrated recently by the Multitone Electric 
Co., Ltd., at 25, Dover-street, London, W.1l. The 
transistor is of the General Electric Company’s point 
contact type, consisting of a single crystal sealed in 
a metal container, and amplifies fhe sound by 15 
decibels when operated from a 22}-volt battery. In 
addition, a complete hearing aid incorporating a 
transistor in the output stage was shown, thus 
reducing the electricity consumption compared with 
that of a sub-miniature valve. 





Etectricrry Suprty Sratistics.—Durin April, 
1953, 4,794 million kilowatt-hours were sold by the 
British Electricity Authority to the Area Boards, an 
Increase of 9-8 per cent. over the output in thesame 
months of last year. When corrected for the weather 
and the number of working days, the increase was, 
however, 5-5 per cent., the weather conditions having 
been slightly colder. The amount of electricity sent 
out by the Area Boards during the same months was 
also 4,794 million kilowatt-hours (some supplies are 
obtained from sources other than the Central Authority), 
compared with 4,716 million kilowatt-hours in April, 
1952, an increase of 9-8 per cent. Supplies to “‘ mainly 
industrial” areas increased by 8-1 per cent. and to 


BRITISH STANDARD 
SPECIFICATIONS. 
Tue following publicati f engineering interest 
have ten issued ages British Standards Tastitution. 
Copies are available from the Sales ent of the 
Institution, 24, Victoria-street, London, S8.W.1, at the 
price quoted at the end of each paragraph. 


Chromium-Steel Abrasion-Resisting Castings —A new 
specification, B.S. No. 1956, covering 1 per cent. 
chromium-steel castings for abrasion-resisting appli- 
cations, has been issued. It is one of a series of 
specifications for steel castings for general engineering 
purposes and cévers three grades, namely, grades 
‘A” and “ B,” comprising carbon-chromium steels, 
and grade ‘“‘C,” relating to carbon-chromium-molyb- 
denum steels. Chemical composition and hardness 
values are specified for all grades, while tensile pro- 
perties are specified for one grade of carbon-chromium 
castings. [Price 2s., postage included. ] 
Pressure-Operated Relay Valves for use with Town 
Gas.—A new specification, B.S. No. 1963, deals with 
pressure-operated relay valves for use with town gas. 
It provides for minimum requirements in the per- 
formance of the valves and standardises methods of 
testing. Maintenance and the replacement of acces- 
sories are facilitated by the use of British Standard 
pipes, fittings and screw threads. The variety in the 
design and methods of production of both valves and 
connections makes any attempt at complete dimen- 
sional standardisation undesirable. The specification, 
however, does lay down requirements for connecting 
unions to either British Standard steel or light-gauge 
copper pipes. The type of union and pipe is left to 
the option of the purchaser, although the use of steel 
for “‘ weep’ pipes is not recommended where there is 
danger of corrosion. The specification covers pressure- 
operated relay valves of nominal sizes from } in. to 
6 in., for use in low-pressure gas systems of up to 
12-in. water gauge. Materials and other requirements 
are specified. [Price 2s. 6d., postage included.] 
Seamless Steel Butt-Welded Pipe Fittings.—Another 
new specification, B.S. No. 1965, relates to butt- 
welding pipe fittings for general purposes. The range of 
fittings and the range of sizes of fittings covered by 
the specification have been chosen to meet existing 
demands, and fittings to suit classes ‘‘B” and “C” 
tube thicknesses specified in B.S. No. 1387 have been 
included. The specification applies to seamless, 
forged carbon-steel butt-welding pipe fittings. It 
covers 45-deg. and 90-deg. elbows, 180-deg. return 
bends, concentric and eccentric reducers, and caps. 
The nominal bores of the fittings range from } in. to 
i2-in., and of the caps from 1} in. to 12in. Dimen- 
sions and tolerances, materials and method of manu- 
facture, heat treatment, tests, and pressure and 
temperature ratings are laid down in the specification. 
[Price 3s., postage included.] 

Domed Ends for Tanks and Pressure Vessels.—A 
further new specification, B.S. No. 1966, covering 
domed ends for tanks and pressure vessels, has been 
prepared to meet a need to rationalise the large numbers 
of shapes and sizes of ends now in common use. It 
specifies the boundary dimensions of three types of 
dished and flanged, pressed or spun ends. These are 
(a) deep dished and flanged ends of semi-ellipsoidal 
or arc-dished shape, (b) dished and flanged ends, and 
(c) shallow dished and flanged ends (tank style). 
Tolerances are given for circularity, thickness and 
profile, together with tables of dimensions in respect of 
inside and outside diameters, depth of dishing, dishing 
radius, knuckle radius and lengths of straight flange. 
[Price 28. 6d., postage included.] 

Tools for Soldered Socket-Spigot Joints for Lead and 
Lead-Alloy Pipes.—Another new specification, B.S. 
No. 1958, covers tools for soldered socket- pigot joints 
for lead and lead-alloy pipes. This type of joint, it is 
pointed out, is now being accepted by water authorities 
and other bodies, as many years of practical experience 
have shown it to be a satisfactory alternative to the 
wiped soldered joint. The fear has been expressed 
that plumbers may be es to improvise their own 
tools with a subsequent risk of the socket-spigot joint- 
ing method being degraded. Hence the present 
specification should provide a useful means of control. 
[Price 2s. 6d., postage included.] 

Glossary of Terms Used in Illumination.and Photo- 
metry.—The definitions contained in the original (1932) 
edition of B.S. No. 233, ‘‘ Glossary of Terms Used in 
Illumination and Photometry,” were incorporated in 
a section of B.S. No. 205, ‘ Glossary of Terms used 
in Electrical Engineering,” and when a revised edition 
of that publication was issued in 1943, the original 
B.S. No. 233 was withdrawn. A further extensive 
revision of the definitions relating to illumination and 
photometry has now been made and the opportunity 
has been taken to reissue B.S. No. 233, containing the 
result of this revision. Certain of the definitions and 
terms included have been adopted by the Commission 
Internationale de l’Eclairage and are marked “ (C.I.E.).” 





“mainly non-industrial ” areas by 11-8 per cent. 


[Price 3s. 6d., postage included.] 


PERSONAL. 

Bn _— a M.B.E., D.Sc., ming oe 
of physical chemistry at King’s College, Strand, Lon- 
don, W.C.2, has been appointed chairman of the 
Minister of Supply’s advisory council on scientific 
research and technical development, in succession to 
Proressor Srr JoHn LEnNARD-Jones, K.B.E., Sc.D., 
F.R.S. Sir John had been chairman of the council 
since 1947 ; he was recently appointed principal of the 
University College of North Staffordshire. 

Lorp Percy or Newoastiz, P.C., was Mected 
President of the Royal Sanitary Institute, 90, Bucking- 
ham Palace-road, London, SW, at the annual general 
meeting held on May 19. 

THE Eart or Hatspury, F.R.LC., F.Inst.P., has 
been elected chairman of the National Institute of 
Industrial Psychology, 14, \Welbeck-street, London, 
W.1, in succession to GENERAL Str Ronatp ApaM, 
Bt., G.C.B., D.S.0., O.B.E., who has: occupied the 
position since 1947. 

Str Matcotm Trustram Eve, Bt., G.B.E., M.C., 
T.D., has been appointed chairman of the Road Haulage 
Disposal Board, which is being set up under the 
Transport Act, 1953. Mr. F. J. Orcuin, C.B., O.B.E., 
is to S deputy chairman, and the other members are 
Lorp RusHoitmg, Mr. W. Gorpon GranamM, Mr. F. H. 
Farmer, and Mr. J. W. GREENWOOD. 

Mr. T. G. Hioxs, M.A. (Cantab.), has been appointed 
joint managing director of Power Jets (Research and 
Development) Ltd. He joined the firm in May, 1950, 
as assistant manager. 

Mr. C. W. Moss, deputy general manager, Vickers- 
Armstrongs Ltd., Barrow-in-Furness Works and Ship- 
yard, who retires on October 31 after 40 years of service, 
owing to his health and at his own request, will be 
relieved of active duties as from July 1, but will 
remain on the board until his retirement. 

Lieut-Cox. T. Curb, T.D., B.Sc., M.I.Mech.E., has 
been elected to the board of the British Engineers 
Small Tools and Equipment Co. Ltd. (Bestec), Buck- 
ingham House, Buckingham-street, London, W.C.2. 

Mr. G. Avan Pocutn has been appointed deputy 
chairman, and Mr. James Gavin deputy managing 
director of Goodwin Barsby & Co. Ltd., St. Margarets 
Ironworks, Leicester. 

Mr. R. K. Fiemine is relinquishing his position as 
managing director of the Igranic Electric Co. Ltd., 
Bedford, on June 30, and has been appointed chairman 
in succession to Mr. G. R. THURSFIELD. 

Mr. G. V. BLooMFIELD, B.Sc., A.Inst.P., has been 
appointed senior development engineer on the tech- 
nical staff of the Hymatic Engineering Co. Ltd., 
Redditch, Worcestershire, in succession to Mr. R. B. 
E.iort, who has left the company to join the naviga- 
tion division of the English Electric Co. Ltd. 

Mr. H. E. Jonzs, former secretary of the British 
Engineers’ Association, has been appointed secretary 
of the British Association of Machine Tool Merchants, 
West India House, 96-98, Leadenhall-street, London, 
E.C.3, in succession to Mr. C. W. ALLEN, who is now 
managing director of the Trinity Wharf Co. Ltd., 
Rotherhithe-street, London, 8.E.16. 

Mr. W. A. Riasy has been appointed northern divi- 
sional sales manager, Industrial Products Department, 
Hoover Ltd., Hoover House, 211-213, Regent-street, 
London, W.1. Mr. Rigby’s headquarters are in Man- 
chester. Mr. A. R. H. Barron is to be southern 
divisional sales manager with headquarters at Perivale. 

Mr. C. W. ScarcHERD, manager, Glasgow sales 
office, of Brook Motors Ltd., Empress Works, Hud- 
dersfield, retired on May 31. His placeis taken by Mr. 
A. WapswortTH, manager Plymouth office. Mr. J. D. 
BalLey, assistant sales engineer Birmingham office, is 
the new manager at Plymouth and he will be replaced 
at Birmingham by Mr. F. Suaw, of Huddersfield. 

Exuiorr Broruers (Lonpon) Lrp., Century Works- 
Lewisham, S.E.13, have removed their Newcastle-on, 
Tyne office to 36, Scotswood-road. (Telephone: New- 
castle 23811.) 


F. Bopr anp Son Lrp., Buxton-road, Leek, Staf- 
fordshire, which have previously marketed their weld- 
ing positioners through DonaLp Ross aNnD PARTNERS 
Lrp., inform us that they will now sell their machines 
direct from their Leek factory and have appointed 
Mr. E. CourTNEY sales manager. 


British Unitep Traction Lrp., who market the 
joint trolleybus products of LzEyLanp Morors Lrp., 
and A.E.C. Lrp., have formed a new division to handle 
the design, development and marketing of Diesel-train 
units and components throughout the world. 


Tue Brusn ABOE Grovr is to be known henceforth 
as the BrusH Group. THE Brusx ELEctRicaL ENGtI- 
NEERING Co., Lrp., represent the electrical side of the 
Group’s business. Brusx, Lrp., is to be the registered 
name of the holding company and the engine manu- 
facturing companies will trade under their own names 








as at present. 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 
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RETURN JOURNEY ? 


Tae Transport Act which received the Royal 
Assent a few weeks ago, though it involves yet 
another reshuffle of the organisation of the main- 
line railways, has the merit that it allows transport 
men to put forward for the Minister of Transport’s 
approval a scheme which they themselves consider 
practicable and desirable, within the provisions of 
the Act. The Railway Executive as such is to be 
abolished, but as co-ordinating authorities may now 
be set up it would appear that some, at least, of 
the functions discharged by the Executive may be 
assumed by a new authority with a new name. 
The eventual outcome of the Act is important from 
an engineering point of view, since it is in engi- 
neering matters—standard locomotives, flat-bottom 
rails, etc.—that the most rapid advances have been 
made since the railways were nationalised over 
five years ago. 

The fundamental change imposed on the railways 
in 1948 wilfully scouted the traditions and 
loyalties of railway men—men who by nature 
value tradition and loyalty almost as much as does 
a regimental sergeant-major of the Regular Army. 
The ill-effects of that change are still to be discerned 
in the course of chance conversations with railway 
men—and railway officers. Many of them, irre- 
spective of their political views, are working 
unhappily for a system which they feel is unwieldy 
and clumsy. With the passing of the new Act, 
however, there is every reason to hope that a more 
acceptable organisation will emerge. But those 
responsible for preparing a new scheme are clearly 
embarking on a harassing period. They must 








combine their day-to-day work of running British 
transport with the protracted discussion which will 
be necessary before they can reach agreement 
among themselves. 

The Act covers the carriage of goods by road ; 
the transport levy and transport fund; road 
passenger transport, trade harbours and port 
facilities; charges; amendments to the general 
duty and constitution, of the British Transport 
Commission; the re-organisation of the railways ; 
and other matters. The sections relating to the 
railways are as nearly abstract as they could be; 
the Commission are required to prepare the detailed 
scheme. This must provide for the abolition 
of the Railway Executive, and for “ the setting up, 
for such areas as may be specified by or under the 
scheme, of such authorities as may be so specified.”’ 
The scheme may provide for “the setting up of 
other authorities and for the delegation to them 
of such functions of the Commission relating to that 
part of their undertaking as may be specified by 
or under the scheme, being functions which appear 
to the Commission or to the Minister te be unsuit- 
able for delegation to an authority set up for a 
particular area.”” The scheme may also constitute 
new co-ordinating authorities. All these authorities 
may be individuals or bodies of persons, corporate 
or unincorporated. When the scheme is ready, 
comments are to be invited from interested bodies 
(the National Coal Board is specifically mentioned), 
and even after the scheme has been approved it 
may be amended or revoked by a subsequent 
scheme prepared by the Commission. The scope 
for evolution could hardly be wider. 

The decentralisation which the Act is intended to 
achieve will no doubt be most appropriately applied 
to commercial and, to a lesser extent, operating 
activities. But in the case of the engineering depart- 
ments it is not so easy to visualise a move towards 
decentralisation. How can there be an organisation 
half-way between the four chief mechanical engi- 
neers’ departments of the former companies and 
the centralised system of the Railway Executive ? 
The production of 12 standard types of locomotives 
has already reached an advanced stage, and as the 
economies due to this standardisation can only be 
gained over a number of years, it would clearly be 
wasteful in the extreme to do anything which might 
interrupt this programme. The Minister has indeed 
said that ‘‘ some standardisation of locomotives ” 
must remain a central responsibility. The argu- 
ments in favour of this policy apply with equal 
force to carriages and wagons. 

The critical factor is the quantity production 
which standardisation permits. The building of 
new locomotives is relatively small in cost compared 
with the expenditure on maintenance in the running 
sheds and overhauls in the locomotive works, but 
standardisation is important in both spheres. Long 
production runs on standardised replacement parts 
can lower costs significantly, especially if the use of 
special machine tools and equipment can thereby 
be extended. It is probable that even now full 
advantage has not been taken of these possibilities. 
Since 1948, the production of some components has 
been concentrated at certain of the locomotive 
works, but this trend might profitably be continued. 
Decentralisation of design, on the other hand, has 
been practised as much as possible, though it has 
been controlled and co-ordinated by Mr. R. A. 
Riddles and his officers at the Railway Executive. 
From a national point of view it cannot be efficient 
to split up the work of designing locomotives among 
a number of widely separated drawing offices, but 
in the circumstances obtaining at the time of 
nationalisation and since there was probably no 
alternative. 

In the light of the intentions of the 1953 Act it 
may be that a distinction should be drawn between 
the provision of new rolling stock and spare parts, 
on one hand, and maintenance and overhaul on 
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the other. For the former, centralised direction 
and production at a minimum number of works is 
advantageous, but a greater degree of decentralisation 
of maintenance and repairs, conforming with the 
proposed area organisation, might lead to more 
effective administration and greater pride in the 
work. Similarly, in the civil-engineering depart- 
ment, track maintenance is readily controlled by 
areas, subject to the standardisation of track design 
already effected by the Railway Executive. A 
recent article in The Times, however, suggested 
that the provision of track might be a separate 
function and the use of the track sold to the train 
operators on a user basis. This proposal brings in 
a factor—the financial basis of the organisation— 
which will probably be the most important single 
factor in the scheme, since financial results are still 
the most telling measure of industrial efficiency, and 
because it will be on the ability of the reorganised 
railways to provide the services the users need, 
and to do it profitably, that the scheme will be 
judged. 

Commercial minds, seeking to formulate the 
optimum commercial organisation, visualise it quite 
clearly (though they differ among themselves), but 
it is harder for railway engineers to be dogmatic 
about the best engineering scheme that can be 
devised. An organisation which would create the 
most encouraging climate for lively technical 
development would not necessarily be the most 
suitable for economical and efficient maintenance. 
There is little in the history of engineering which 
can serve as a precedent or example in this connec- 
tion, since—to consider only one factor—there is 
no other similar case of a large industry which 
designs and builds its own equipment. For what 
it is worth, however, experience suggests that 
technical developments have flourished most when 
they have been stimulated by conditions such as 
industrial competition, the grimmer competition 
of war, and a sense, among those in the industry, 
of being responsible for pioneering work. These 
conditions do not prevail on the railways. It is, 
however, doubtful whether technical development, 
at this stage in the history of British railways, is 
so very important in relation to, say, the para- 
mount consideration of rolling-stock usage and main- 
tenance. Certainly radical developments in the 
design of steam locomotives are unlikely; the 
Railway Executive have already effected the most 
promising improvements. Moreover, if, in the 
future, there is a definite swing towards electrifica- 
tion or the use of Diesel or gas-turbine locomotives, 
the railways’ traditional practice of carrying out 
their own design work will almost certainly be 
superseded by locomotive design and development 
undertaken by private firms. Such firms, being 
competitive, and with their eyes on export markets, 
will be naturally alive to technical development. 

So far as rolling stock is concerned, therefore, 
the nature of the scheme required by the Act will 
be determined largely by considerations of mainten- 
ance, inspection, “ shopping ”’ programmes, repairs 
at works, and the provision of spare parts. The 
amount spent on rolling-stock repairs—61/. million 
annually—is twice the expenditure on new con- 
struction, and, as Mr. Riddles pointed out recently, 
if the cost of engine repairs can be reduced by 
just over a penny per mile, 2,000,000/. will be saved 
annually; on British Railways. Whatever scheme 
is evolved for the future well-being of railway 
engineering in this country, it will have to pass 
the tests devised by people with an accountancy 
outlook. The difficulty will be to state the problem 
and formulate a solution in terms that accountants 
can examine. The scheme now being worked out 
is not likely to propose a return journey to pre- 
nationalisation or pre-amalgamation days, but it 
will, if the accountants and engineers can agree, 


ensure continuity of sound engineering on British 
Railways. 





SEWAGE PROBLEMS. 


Durie recent months, considerable public atten- 
tion has been directed to the increased production 
of foam in rivers into which sewage effluents are dis- 
charged. The phenomenon is equally in evidence in 
sewage-disposal works, where it is probably even 
more unwelcome than in rivers. The occurrence, 
which is usually attributed to the increasing use of 
synthetic detergents, is well known in America, but 
owing to the, in general, much larger rivers in that 
country it is viewed with greater public equanimity 
than here. It has been announced by the Minister 
of Housing and Local Government that a com- 
mittee has been appointed to investigate the matter 
and, if necessary, make recommendations. There is 
no reason to suppose that this committee may not 
do useful work, but the incident is yet another illus- 
tration of official fondness for creating special 
bodies to deal with any and every sort of problem 
which may arise. The committee will presumably 
engage a secretary, examine witnesses and possibly 
commission experimental work, but all this effort and 
the expense which it will cause are entirely unneces- 
sary as the problem concerned clearly lies within 
the province of the Water Pollution Research 
Laboratory which has the experience and skilled 
staff necessary for dealing with it. 

It has more than once been suggested that the 
Laboratory should concern itself with this question 
of foam production in sewage-disposal works and 
on rivers. The reason why it has not already done 
so is explained by Professor D. M. Newitt, the 
chairman, in the latest report* of the Water Pollu- 
tion Research Board. He states that this is due to 
“its heavy existing commitments”’’ but that the 
problem “‘is one to which serious attention will 
eventually have to be given.” The matter is clearly 
one of staff and laboratory facilities. Treasury 
rulings prevent increase of staff, but the work of 
the new committee will not be carried out without 
the expenditure of man-power. The assumption 
must be that the cost of what will be equivalent to 
an increase of staff of the Water Pollution Research 
Laboratory will fall under a different Parliamentary 
Vote, so that the Treasury will not realise what is 
happening. 

As is well known, the present premisés in Watford 
are entirely inadequate for the work now being 
carried on and investigations are also being con- 
ducted at Garston, Coventry and Birmingham. 
The new laboratory under construction at Stevenage 
is expected to be ready for occupation in June of 
next year, and as Professor Newitt states that the 
work being carried out at all these centres will be 
transferred to the new site it is clear that not only 
will administrative convenience be served, but the 
elimination of much travelling and the centralisa- 
tion of work will in effect represent an increase of 
staff: Professor Newitt adds that some problems, 
such, for instance, as the study of a particular 
industrial waste, must continue to be carried out at 
the place of origin. This is obvious, as is evident in 
the case of the survey of the River Thames, which 
is by far the most extensive extramural study now 
being carried out. 

The longest section of the Director’s report is 
concerned with this survey of the Thames Estuary. 
This contains much information which must be 
studied in detail if the nature of the very com- 
plicated problem presented by the state of the river 
is to be understood. It is known, for instance, that 
the average concentration of dissolved oxygen at 
any given point in the estuary can be predicted 
with fair accuracy for any one quarter of the year 
if the average flow during the period is known. 
The cause of the difference in oxygen content in 





* Report of the W@er Pollution Research Board, with 
the Report of the Director of Water Pollution Research 
for the Year 1952. H.M. Stationery Office. [Price 
2s. 6d. net.) 


the four quarters is, however, not known. It has 
not been possible to verify the natural assumption 
that the variations are due to temperature differ. 
ences; the possibility of the differences being due 
to wind action is being studied. This is but one 
illustration of the mass of data which is being, and 
which will have to be, collected before the compli- 
cated interaction of the many factors affecting the 
state of the river can be understood. A further 
example of the complicated conditions which have 
to be investigated is that during spates, the bio- 
chemical oxygen demand may be higher in the 
river between Kew and Putney than in the Barking 
reach. This is attributed to the large amount of 
oxidisable matter discharged by the fresh-water 
streams ; its quantity may be significant compared 
with that discharged in sewage effluents. 

With the advent of the River Boards, the primary 
duty of which is to watch over and, if possible, 
by means of regulations, to improve the condition 
of rivers, much of the work of the Water Pollution 
Research Laboratory has taken on a new import- 
ance. The Thames is far from being the only 
seriously polluted river in the country and the work 
being done on its estuary may ultimately be expected 
to have important application elsewhere. An 
example, referred to by Professor Newitt, is the 
better understanding now being reached of the 
reactions which lead to the production of sulphides 
in an estuary, particularly during dry weather. 
The survey of the estuary of the River Mersey, 
carried out by the Board many years ago, indicated 
that hydrogen sulphide was not formed in waters 
containing dissolved oxygen. The purpose of the 
present investigation is to determine whether 
dissolved oxygen inhibits the formation of sulphide 
or whether its chief effect is to oxidise any sulphide 
which is formed. 

Almost all the work carried out by the laboratory 
staff is of interest and importance to the River 
Boards. This applies, for instance, to the investi- 
gation concerned with the removal of radio-isotopes 
from sources of domestic water supply. This 
applies particularly to radio-iodine, I 131, which is 
extensively used in medicine for diagnosis and 
therapy. Earlier investigations have shown that 
radio-iodine is not removed by ordinary sewage- 
treatment processes, so that a river into which 
effluent was discharged might become contaminated 
with radio-iodine which might find its way into a 
domestic water supply. Laboratory experiments 
indicated that water-softening processes using lime or 
cation-exchange did not remove radio-iodine, 
which has a half-life period of eight days. Slow 
sand filtration was apparently more successful, but 
it does not appear that a fully effective method of 
removing radio-iodine has been worked out. 

The report contains information about the 
treatment of various industrial wastes. Three of 
the types dealt with are of direct engineering 
concern. These are spent gas liquor, waters con- 
taining cyanides, and aircraft washing waters 
containing emulsified oils. Experience has shown 
that spent gas liquor added to settled sewage causes 
considerable deterioration in the final effluent after 
biological filtration, but experiment has shown 
that if the hot gas is treated by electrostatic precipit- 
ation, with the object of reducing the concentration 
of higher tar acids in the liquor, a much improved 
effluent may be expected from the mixture. The 
work on cyanides is of interest in connection with 
electroplating. The detail consideration of the 
problem presented in the report cannot effectively 
be summarised here, but reference is made to & 
process of treating the waste waters with chlorine 
or hypochlorite in strongly alkaline solution, which 
has proved effective. The aircraft washing waters 
may be treated by the method developed for dealing 
with oil-polluted waters from an engineering works 
which was described in an article that appeared in 
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NOTES. 


EUROPEAN COAL AND STEEL 
COMMUNITY. 

On May 1 a common market for steel, similar to 
that established on February 10 for coal, iron ore 
and scrap, was brought into being by the European 
Coal and Steel Community. In a speech to mark 
the occasion made on the previous day, Mr. Jean 
Monnet, President of the High Authority of the 
Community, stated that, henceforth, there would 
be no more German coal, French or Luxembourg 
steel: these commodities would be European. By 
creating a common market for their coal and steel, 
Belgium, France, Germany, Italy, Luxembourg 
and the Netherlands had truly commenced the 
creation of Europe. The first general report of the 
High Authority on the activities of the Community, 
covering the period August 10, 1952, to April 12, 
1953, has now come to hand. The members of the 
High Authority, over which Mr. Monnet presides, 
comprise Mr. Franz Etzel (vice-president), Mr. 
Albert Coppé (second vice-president), and Mr. 
Léon Daum, Mr. Paul Finet, Mr. Enzo Giacchero, 
Mr. Heinz Potthoff, Mr. Dirk Spierenburg and 
Mr. Albert Wehrer. The report states that the 
permanent delegation of the United Kingdom in 
Luxembourg, headed by Sir Cecil Weir, has con- 





' tinued, in close collaboration with the High 


Authority, to examine the conditions and methods 
required for the consolidation of an “intimate and 
lasting association ’”’—to quote the words used by 
the British Government—between the Communit; 
and the United Kingdom. In a supplement to the 
report, issued after the establishment of the common 
market for steel, it is stated that this step required 
the abolition and prohibition, within the Com- 
munity, of import and export duties and charges 
and also of quantitative restrictions on steel. The 
practical solutions which had been previously 
worked out, however, by agreement between the 
High Authority and the Governments concerned, 
for the purpose of enabling the latter to take the 
necessary measures in good time, had, in fact, been 
adopted in their entirety by the time the common 
market for steel was set up. To ensure that the 
rules laid down by legislation are duly observed, 
the High Authority is calling together a “large 
committee,” composed of consumers of steel in the 
Community, for the purpose of obtaining from them 
information on the initial effects of the existence of 
the common market, how trade is developing, and 
how prices are reacting. Comments on any diffi- 
culties which have arisen and on the problems 
remaining to be solved will also be heard, and 
future reports on the deliberations of the com- 
mittee will be received with interest. 


100 YEARS OF FAMILY ENTERPRISE. 

As a large proportion of the engineering, archi- 
tectural and other drawing offices in this country 
and overseas have used, and still use, equipment 
and materials manufactured and supplied by Hall 
Harding, Limited, whose head office is at Stourton 
House, Dacre-street, London, S8.W.1, widespread 
interest is likely to be taken in a handsome book 
recently prepared by the firm recording the principal 
events of the first century of their history which 
was completed in April last. In the middle of the 
Nineteenth Century, two brothers, Samuel and 
Charles Harding, manufactured tracing papers at 
Courbevoie, near Paris, for export to London, 
the first sale of which any record exists having 
been made on April 30, 1853. In the early days, 
Samuel attended to the business in Paris while 
Charles looked after the London business from an 
office in Thavies Inn, near Ely Place, where he 
lived. The business grew steadily and in March, 
1862, an agreement, which still continues, was 
entered into between the Hardings and James R. 
Crompton, of Bury, for the supply of paper. As 
& result of continued expansion, the business of 
Edward Ruff, a map and paper mounter and tracing- 
paper manufacturer, of Hind Court, Fleet-street, 
London, was acquired. After several years, occu- 
Pied mainly in the manufacture of tracing papers 


in Paris and their sale in London, Samuel’s son 





Paul joined the business which was then carried on 
under the title S. C. and P. Harding, and this 
name was retained until 1943, when the firm amal- 
gamated with B. J. Hall and Company, Limited. 
Until 1899, tracing papers had been prepared by 
hand, but at that time Paul and Samuel decided 
to build a machine to do the work; the machine 
was entirely satisfactory and gave the business 
fresh impetus, but Paul died in Paris shortly after 
the turn of the century and thus saw little of the 
results it achieved. His cousin Samuel took over 
Paul’s share in the business and eventually became 
sole owner. In 1904, he was able, with loans from 
within the family, to build the Alliance Works, 
in Camberwell, to deal with the increasing paper- 
mounting business and to manufacture ferro- 
prussiate paper and other sensitised materials which 
at that time, were only being coated by one or two 
firms in England. One of the latter had been 
started by Benjamin Hall, and, some 40 years 
later, this firm, as B. J. Hall and Company, Limited, 
amalgamated with the Harding firm as previously 
mentioned. Benjamin Hall, it may be noted, 
patented in 1896 a machine for copying tracings by 
electric light, and this invention may be said to 
have revolutionised drawing-office practice through- 
out the world. Continuous sectional papers and 
cloths were made at the Camberwell Works and 
later, in 1912, the production of ferro-gallic papers, 
which gave positive prints from tracings, was 
commenced. Some ten years later, the Diazotype 
(Dyeline) papers were produced. In one of the 
last air raids on London, however, the Alliance 
Works were.almost completely destroyed and were 


Y | not rebuilt until 1948, but the business was carried 


on from other premises in the meantime. Stourton 
House, the present headquarters of Hall Harding, 
Limited, was opened in 1932 and in the early years 
of the Hall business a factory for the manufacture 
of electric photo-copying machines and other 
print-room equipment was acquired in Hackney, 
but this soon proved to be too small. The present 
factory at Acton was opened in 1934 and was 
considerably enlarged in 1950. At the present 
time, the manufacture of sensitised materials for 
plan reproduction, tracing papers, sectional papers 
and mounted papers is carried on in three factories 
in Camberwell and the firm also conducts an 
extensive overseas business, being represented in 
Australasia by Harding and Halden Proprietary 
Limited, and in South Africa by Hall Harding 
(S.A.), Proprietary, Limited. At Mansfield Works, 
Acton, photo-printing and drawing-office equipment 
is manufactured by a subsidiary company known as 
Hall Harding (Engineering), Limited. It may be 
of interest to note, in conclusion, that three great- 
grandsons of the original Charles Harding are now 
members of the firm, so that it may be anticipated 
that the family traditions maintained throughout 
the first century of its history will be continued 
during the second. 


BRUSH ABOE TECHNICAL JOURNAL. 


The first issue of The Technical Journal of the 
Brush Aboe Group was published on April 10. It 
is to be circulated to the group’s customers, agents 
and associated companies and Government repre- 
sentatives abroad, and will be published every two 
months. It is more than probable that the word 
Aboe will be dropped from the title of the next issue, 
as the holding company is to be known in future as 
the Brush Group. Eventually the name will be 
changed to Brush Limited, and their company at 
Loughborough, Leicestershire, will be known as 
the Brush Electrical Engineering Company, Limited, 
and will rank as an individual manufacturing com- 
pany together with the other members of the 
group. The journal is being produced at the 
Group’s London office, Duke’s-court, Duke-street, 
St. James’s, S.W.1, under the direction of Mr. J. H. 
Sutherland, who is the Group publicity manager. 
The first issue has 40 pages and contains 22 articles 
illustrated by diagrams and photographs. The 
foreword is. written by Mr. Miles Beever, the man- 
aging director of the Brush Electrical Engineering 
Company. The articles dea] with some of the engi- 
neering and electrical equipment manufactured by 
members of the group and illustrate the many 
different parts of the world in which they are sold. 





Among the detailed technical articles is one on 
oil engine crankshaft inspection, by Mr. J. Jones, 
M.I.Mech.E., managing director of the National 
Oil-Engine Company, Limited, Ashton-under-Lyne, 
which should convince any reader of the company’s 
desire to maintain a high degree of quality and 
craftsmanship in their products. 


CAMBRIDGE UNIVERSITY 
EDUCATIONAL FILM COUNCIL. 

The sixth report on cinematographic activities in 
the University of Cambridge has been issued 
recently by the Cambridge University Educational 
Film Council. Although increased expenditure on 
secretarial work has made it difficult to undertake 
new developments, the Council have maintained 
their major activities and have continued to provide 
a centre for collecting and distributing information 
about films. Adequate central facilities for pro- 
ducing and projecting films are still lacking in the 
University, and the Council notes that unsatisfactory 
arrangements for the continuous projection of 
35-mm. films have been a serious disadvantage on 
several occasions. Some Departments and Faculties 
have no facilities for film-viewing, and the British 
Film Council has undertaken to provide them 
for the time being. A central cutting room and 
means for processing films within the University 
are required, and for University research a 
Merlin Gerin high-speed 16-mm. cine camera is 
needed. The Council also consider that a 16-mm. 
sound ‘“‘moviola”’ (a projector used for editing 
films) would be an asset. Among the conferences 
and demonstrations in which the Council assisted 
was the International Scientific Film Association 
in Paris in September, 1952, and a preview 
of the Telekinema three-dimensional film pro- 
gramme held in Cambridge in November, 1952. 
The latter demonstration has aroused interest in 
the educational possibilities of three-dimensional 
films. The Council report that many lecturers, 
including those in the engineering department, are 
using films for teaching purposes, and cinemato- 
graphy is used in research in engineering, geodesy 
and geophysics, among other subjects. New films 
made during the year include ‘“‘ Stream Erosion,” 
‘“‘ Survival at Sea,” and ‘‘ The Development of the 
Fluid Jet.” Other films of interest made by various 
departments of the University include ‘ Flapping 
Flight of Birds,” ‘‘ Wave Action on Chesil Beach,” 
‘** Automatic Computing with the Edsac,” ‘‘ The 
New Building” (Engineering Department), and“The 
Cambridge Engineering Laboratory Workshops.” 


TRANSPORT HISTORY. 


We have received the first number of The Journal 
of Transport History, which has been inaugurated 
with the worthy objects of stimulating original 
research into the history of transport, of viewing 
the subject as a whole and of providing common 
ground for professional and transport men to discuss 
matters in which they may be jointly interested. 
In welcoming the new arrival, we may agree with 
the first editorial that the subject has been neglected 
to some extent both from the technical and the 
economic viewpoints, and that this neglect must 
serve as the justification for starting yet another 
journal. It is admitted that ENGINEERING, among 
other periodicals, has done something to fill the gap, 
but we must agree that there are matters in this 
field that demand closer attention than can be 
given to them in our columns. The first issue 
of the hew journal contains articles on ‘‘ Workmen’s 
Fares in South London, 1860-1914,” by H. J. Dyos ; 
on “The English Street Tramways of George 
Francis Train,” by C. E. Lee; on “‘ The Balaklava 
Railway,’ by M. Robbins; and on “‘ James Green 
as Canal Engineer,’ by C. Hadfield. In addition, 
there is a useful, if brief, bibliography of publica- 
tions on the history of transport which have 
appeared in British periodicals during 1950-51, a 
list of some recent official publications and some 
reviews, which are distinguished by a pleasing 
pungency. Mr. Dyos describes how the extremely 
rapid growth of London during the second half of 
the Nineteenth Century gave rise to the problem of 
slum eradication and brought with it the corollary 
that if workmen were to live farther afield then 
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their travelling expenses must in some way be cut 
down. In fact, he regards the cheap fares which 
were the outcome of this policy as playing a main 
role in the solution of a housing difficulty and 
examines with many references to contemporary and 
other documents the origins and extensions of this 
“subsidy ’’ in South London in Victorian and 
Edwardian times. The results were to some extent 
beneficial, but were, nevertheless, not without their 
countervailing drawbacks. One of these has been 
that the upper and middle classes have been pushed 
farther and farther out, a movement which has 
caused London’s surrounding countryside to be 
increasingly engulfed and has given rise to present 
difficulties for which it is not easy to see the correct 
solution. Mr. Lee thinks that George Francis 
Train was accorded both priority and credit for 
work to which he was not entitled and goes back 
to the reign of Elizabeth I to support his case. 
In 1597, he says, there was a line in the neighbour- 
hood of Northampton, while at the beginning of the 
Nineteenth Century there was more than one tram- 
way in operation both in this country and elsewhere. 
Train was, however, responsible for the inauguration 
of the Birkenhead tramway in 1860, although the 
undertaking soon ran into difficulties largely 
due to the fact that the raised rail was an obstruc- 
tion to other traffic. The Balaklava railway 
derives its interest from the fact that it was the 
first to be laid and operated in the field for the 
British Army, having been constructed during the 
Crimean war; Mr. Robbins gives a valuable account 
of its inauguration, equipment and eventual value 
to the campaigners. Finally, Mr. Hadfield, in his 
article on James Green, shows how this pioneer 
overcame the difficulty of operating canals in hilly 
country by substituting small tub-boats for transfer 
locks. The Journal of Transport History is pub- 
lished by the University College of Leicester and 
will appear twice yearly, in May and November, 
the annual subscription being 18s. 





OBITUARY. 
THE RT. HON. LORD ABERCONWAY, 
C.B.E. 


WE regret to record the death of Lord Aber- 
conway, which occurred at Bodnant, Tal-y-Cafn, 
Denbighshire, on Saturday, May 23, at the age of 
74. He was well-known in shipbuilding circles 
and in the iron and steel industry as the chairman 
of Messrs. John Brown, Limited, Clydebank, and 
Messrs. Thomas Firth and John Brown, Limited, 
Sheffield. His name was also familiar to a wider 
public as a horticulturist, he having been president 
of the Royal Horticultural Society sinee 1931. 

The Right Honourable Sir Henry Duncan 
McLaren, second Baron Aberconway, was born on 
April 16, 1879, being descended from a Scots 
family many of whose members had played leading 
parts in the political, legal and municipal life of the 
country. His father, after a successful career at 
the Bar, entered industry and before his elevation 
to the peerage was a Member of Parliament for many 
years. The subject of this memoir was educated 
at Eton and Bailiol College, Oxford, and was also 
called to the Bar, in 1905. A year later he became 
Liberal Member of Parliament for West Stafford- 
shire and subsequently sat for the Bosworth division 
of Leicestershire until 1922. For two years during 
that period he was Parliamentary Private Secretary 
to the Chancellor of the Exchequer. At this time, 
too, he became associated with his father’s ship- 
building, engineering and other business interests 
and on succeeding to the peerage in 1934 followed 
him as chairman of John Brown and Company, 
Limited, and of Thomas Firth and John Brown, 
Limited. He was also chairman of the Yorkshire 
Amalgamated Collieries Limited ; of the Tredegar 
Iron and Coal Company, Limited ; of Sheepbridge 
Engineering, Limited ; and of other companies. 

During the time that he was chairman of John 
Brown’s the firm was responsible for the construc- 
tion of many famous ships, including both the 
Queen Mary and the Queen Elizabeth. At the 
present time they are building the new Royal yacht, 
at the launching of which by H.M. the Queen 
he was present only last month. He was a deter- 


mined opponent of the nationalisation of the iron 
and steel industry, which he described as a policy 
conceived to inhibit progress and to blunt the 
enthusiasm and ambition of competent tech- 
nicians, and he worked hard to implement a scheme 
for safeguarding the interests of the shareholders. 
He nevertheless closely collaborated with the Iron 
and Steel Corporation of Great Britain on its 
initiation. In 1951, however, when the Corporation 
opposed the re-election of two directors of Thos. 
Firth and John Brown and demanded the retirement 
of five others he resigned both his chairmanship and 
directorship as a protest, holding that he could no 
longer be of any use without the technical and 
business knowledge of his associates. In the autumn 
of last year he also resigned the chairmanship of 
Sheepbridge Engineering, Limited. 

As regards his non-business interests, Lord Aber- 
conway gave the gardens at Bodnant, which had 
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been laid out by Henry Pochin, his grandfather, in 
1875, but which he had greatly developed, to the 
National Trust so that they were available for 
public inspection. He also created a second garden 
at Cap d’Antibes. 

He was made a Commander of the Order of the 
British Empire in 1918 and received the honorary 
degree of Doctor of Laws in 1949. ‘ 





APPRENTICESHIPS WITH AIRWAYS CORPORATIONS. 
—A booklet describing the engineering and craft 
apprenticeship schemes operated by British Overseas 
Airways Corporation and British European Airways 
has been issued recently. Engineering apprentices, 
who must have passed the Civil Service Commission’s 
Open Competitive Examination for engineering appren- 
tices, are accepted between the ages of 16 and 18 years ; 
they receive the whole of their five-year training at the 
Royal Aircraft Establishment, Farnborough. Bo: 
from secondary grammar, technical or modern schools, 
between 16 and 17 years, are eligible as craft appren- 
tices, and receive a training fitting them to become 
skilled maintenance engineers. They are trained for 
one, two, or three years at Ministry of Supply training 
establishments or with certain manufacturing firms, 
after which they return to the Airway Corporations 
for their final training. Further particulars may be 
obtained from the Education and Training Officer, 
British Overseas Airways Corporation, Airways House, 
Great West-road, Brentfo Middlesex; or the 
Education and ini Officer, British European 





Training 
Airways, Keyline House, Ruislip, Middlesex. 





SOUND AND TELEVISION 
BROADCASTS AT THE 
CORONATION. 


ELABORATE arrangements were made by the 
British Broadcasting Corporation for transmitting 
sound and television broadcasts of the coronation 
of Her Majesty the Queen on Tuesday, June 2, 
To transmit the sound broadcasts to all parts 
of the world, over 100 commentators were stationed 
in Westminster Abbey and other points along 
the route, their commentaries being made irom 
104 positions in 42 languages, in addition to English. 
In Westminster Abbey itself there were 16 four- 
channel transmitting units, ten of which were used 
as “‘ceremony”’ microphones for transmitting the 
service, and were for considerable periods the sole 
channel of communication with the outside. These 
units were connected to Broadcasting House as 
well as to the public-address system in the Abbey 
and to the press, newsreels and television services, 
In addition, the Abbey programme was fed to 
commentary positions which, as mentioned below, 
were installed at the new Colonial Office site and 
at Middlesex Guildhall, thus enabling foreign com- 
mentators at these points to broadcast full accounts 
to their countries with the aid of television monitors, 

Five groups of commentary positions, totalling 
104 in all, were established along the route of the 
processions. These positions were equipped with 
lip microphones, thus rendering the use of sound- 
proof boxes unnecessary. The outgoing lines, and 
in some cases the microphones, at each position were 
duplicated, while in addition telephone communi- 
cation with the control rooms and signal and cueing 
lights were provided. Eleven of the commentary 
sites were connected to control rooms, of which the 
two most important were in the Abbey and at the 
Colonial Office site. The former was used as a 
central mixing point for all the domestic pro- 
grammes and the latter as a centre for all the other 
programmes, including those in the Corporation’s 
Overseas and European services and those being 
relayed by other countries. The majority of the 
control positions were equipped with two amplifiers 
(one of which was spare), each with its own mains 
supply unit and stand-by batteries. Telephone 
communication with the Colonial Office and other 
Positions on the network, as well as with the 
associated commentators’ positions, were available. 
Extensive precautions were taken to ensure the 
correct routing of the programmes and against 
failure of the numerous circuits and the power supply. 

For the television broadcasts, there were four 
cameras in various parts of the Abbey, which were 
linked to an external control room, the commentator 
and his picture monitor being situated above the 
camera in the triforium. There were also two 
cameras and a commentator on the Colonial Office 
site, and another on the roof of Abbey House, which 
covered the arrival and departure of the procession. 
All these cameras were controlled from the Colonial 
Office site. In addition, groups of three cameras 
at the Victoria Memorial in Hyde Park and on the 
Thames Embankment were used to televise the 
processions. One of the cameras at the Victoria 
Memorial was fitted with a 40-in. telephoto lens 
to enable close-ups of the Royal Family on the 
balcony of the Palace to be obtained. Both the 
vision and sound outputs from the principal oper- 
ating positions were taken to a control room in 
Broadcasting House, where they were selected for 
transmission according to the progress of events. 
They were then fed to the Corporation’s permanent 
transmitters, as well as to France, Holland and 
Western Germany, while records were made and 
taken to Canada and the United States by Canberra 
aircraft and shown the same evening. The whole 
of the television programme, which lasted seven 
hours, was recorded for the Corporation’s archives, 
A composite film was also made, which was radiated 
in the television service the same evening. 

Finally, the Overseas Service of the Corporation 
radiated special programmes throughout the day 
to the Far East and the ~— service in 
37 1 besides lish. mplete arrange- 
ec ag also ee recording the entire 
home programme both on disc and tape. 
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ARMOURED INFANTRY CARRIER FOR 


ALVIS, LTD., COVENTRY. 








Fia. 1. 


ARMOURED INFANTRY 
CARRIER FOR THE ARMY. 


A NEw armoured personnel carrier is to be issued 
to motorised infantry battalions in British armoured 
divisions. Known as the ‘Saracen,’ it is being 
made by Alvis, Limited, Holyhead-road, Coventry, 
who have designed it in collaboration with the 
Fighting Vehicle Research and Development 
Establishment of the Ministry of Supply. Only 
brief details of the Saracen have been released for 
publication, but clearly it will fill an important 
gapin the Army’s range of fighting vehicles. During 
the last war various make-shift vehicles were 
used for transporting infantry so that the men could 
operate in close support of tanks; the Saracen 
would appear to be the ideal vehicle for this work. 

It is driven by one of the standard range of 
Rolls-Royce engines and has five forward and five 
reverse gears. According to a statement on the 
vehicle, it has a “* magnificent cross-country per- 
formance.” The six wheels—which are no doubt 
necessary in view of the weight of the vehicle, 
which is 10 tons—have been arranged so that 
the carrier can still be driven when one wheel has 
been lost, or even two if the front pair are intact. 
The Saracen will carry ten men, a corporal and a driver 
(sufficient for a complete section of infantry), who are 
given a comfortable ride and have no need to hang on 
to fixtures for safety even over very rough ground. 

Armament consists of a 0-30-in. machine gun 
and an anti-aircraft Bren gun. The Saracen is 
armoured against small-arms fire and shell splinters, 
and the underside is armoured sufficiently to with- 
stand the blast of a mine. The driver can seal 
the windscreen by a metal shield and then steer 
by means of three fixed episcopes. The welded, 
sloping-armour construction is clearly shown in 
Figs. 1 and 2, and part of the front suspension is 
Visible in Fig. 2. 





Amorart Jer-Enorxe Test CrapLe.—Heenan and 
Froude, Ltd., Worcester, are developing a “ field” 
type of jet-engine test cradle suitable for use in civil 
and military base depots, aerodromes, etc. It will be 
cheaper and simpler than the static plant which they 
have installed at various factories now producing the 
Rolls-Royce Avon engine. The portable plant will 
Sive readings of sufficient accuracy for testing over- 
hauled and repaired engines of up to 15,000 Ib. thrust, 
thus catering (with a large margin) for all jet engines 
now in service. 
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POST-GRADUATE COURSES 
FOR ENGINEERS. 
By Prorsessor W. A. Tupi, D.Sc., M.I.Mech.E. 

ENGINEERING is primarily practical and a hundred 
years ago all engineers based their work on practical 
experience, imagination and commonsense. Lack 
of fundamental knowledge of mechanics was little 
handicap to an engineer inasmuch as his competitors 
were similarly lacking. Even to-day, in some 
fields of engineering, success may be achieved by 
rule-of-thumb and guesswork, supplemented by 
some trial and error, but in others such procedure 
does not compete successfully with techniques 
based on the full application of existing knowledge 
in attacking problems in design and development. 

** Existing knowledge” of use to engineers has 
multiplied a hundredfold in a hundred years, but 
the process of sifting it, identifying the parts of it 
with a bearing on a specific problem, and the attain- 
ment of a rational solution is one for an engineer 
with scientific training, practical experience in the 
particular field concerned, and practice in the com- 
promise with rigour that the application of mecha- 
nics to engineering so frequently demands. A 
young graduate fresh from the University does not 
fill this bill. He has the right type of basic training 
but no experience of the branches of industry in 
which it may be used. While he is acquiring that 
experience, his grip on fundamentals may tend to 
relax. By the time he has worked through the 
details of practice and the routine of drawing-office 
work to attain a position in which he may be 
entrusted with design or development work, his 
confidence in his grasp of basic principles may no 
longer be strong enough for him to use them in 
breaking new ground. He may well need a 
refresher course if his university training is to help 
him as much as it might. During his period in 
industry, moreover, expert understanding of applic- 
able mechanical principles has improved, techniques 
in analysis and instrumentation have advanced, and 
so the progressive engineer needs further study to 
keep abreast of what is known and what is being 
done. At this stage he has the advantage, unattain- 
able and indeed undesirable when he was a student, 
of specialising on a restricted field which, even then, 
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may be wide enough to engage his energies as a full- 
time occupation. 

Engineering training up to graduate level must 
be broad-based, and not until a student has had such 
industrial experience as converts him to an engineer 
is he justified in concentrating on specialised sub- 
jects. Then, not only may he specialise, but he 
must, if he is to do first-class work. A young man 
of exceptional perseverance, physical endurance, 
insight and enthusiasm may bring himself to top 
technical level by prolonged private study in what 
is usually called spare time. A member of a 
research organisation or of a large industrial research 
department quite properly acquires knowledge 
applicable to his job during his working hours, but 
a designer or development engineer in one of the 
smaller companies that do the bulk of the world’s 
engineering work would find it impracticable to 
carry out comparable studies in parallel with his 
normal duties. The mental development of men to 
apply the best existing knowledge to domestic 
problems is left to the initiative of those willing and 
able to struggle with the difficulties of private study, 
lacking the best guidance and equipment, out of 
office hours. Many men have done this, but it is a 
practice that becomes relatively less rewarding 
because the scope of every subject is constantly 
widening. 

There is thus a case for full-time courses of post- 
graduate study of up-to-date techniques in the 
application of basic principles to practical problems. 
Tending to specialisation, whereas the normal 
university course cannot do so, such a post-graduate 
course is useful for men who have already established 
themselves in a particular branch of engineering 
and who by their work have shown their ability to 
read, mark, learn and use intelligently anything 
that inspires their confidence. Every company has 
men of this description, who may or may not be 
graduates, and in recognition of what is required to 
permit them to become of maximum value to their 
employers post-graduate courses of study have 
been established in several British universities. The 
terms of reference under which these courses have 
been authorised are wide, and the ways in which 
they can be attractive to the student and to his 
employer are numerous. They are exemplified by 
practice in the Post-Graduate School of Applied 
Mechanics in the University of Sheffield. The 
course comprises formal lectures with ample time 





for discussing and solving practical problems asso- 
ciated with their subject matter, practical work in 
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metrology, stress analysis, photo-elasticity, use of 
electronic apparatus and facilities, guidance and 
encouragement in carrying out some original 
investigation of a problem selected by the student 
himself. 

For an employer who allows his progressive men 
to take the course the advantages are as follows: 
(1) the possibility of research on a particular problem 
by a man with live interest in it, with guidance by 
experienced staff and easy collaboration with all 
departments of the University ; (2) the broadening 
of the outlook of the man concerned on existing 
knowledge, by his experience in library research 
and by discussions with specialists in different 
subjects ; (3) the development in the mind of a man 
whose experience has been mainly in, say, production 
processes of a stronger appreciation of the extent to 
which the mechanical sciences have practical 
utility in the hands of men trained to that end ; 
(4) the development in the mind of a man who has 
spent his time mostly in office work of a stronger 
appreciation of the difficulties and possibilities of 
instrumentation in investigation and development 
work on machines as distinct from drawings ; 
(5) the widening of the experience of, say, a draughts- 
man by the responsibility for carrying out an 
original investigation involving design and practical 
work, with all the difficulties of utilising available 
material, building apparatus, making it work and 
securing results from it. 

An occasionally-heard criticism of engineers in 
general is that they are not so adept as they might 
be in expressing their thoughts in spoken or written 
words. This is certainly not true of all engineers, 
but it may be so to the extent that technical training 
in engineering is necessarily too intensive to include 
practice in English as part of the curriculum or to 
leave much time for the individual to practice 
privately. The matter is important enough to 
demand attention in a post-graduate course con- 
cerned with the application of science in industry, 
and this is recognised in the applied mechanics 
course at Sheffield. Each student is expected to 
write a paper on a subject of his own choice, and to 
present it at a meeting for discussion by his fellow- 
students and the staff. Problems are set to test 
the mechanical ingenuity of the student and his 
ability to explain the difficulties and logical steps 
by which he arrives at a solution. Comparison 
between the different methods of men with widely 
different backgrounds and discussion of the relative 
merits of the various solutions encourage develop- 
ment of the critical faculty on engineering matters 
and emphasise the need for accurate and forceful 
expression. 

Though the student has all the advantages of 
membership of the University and separation from 
day-to-day industrial distractions, he is not expected 
to cut himself completely away from the organisation 
that has sponsored him. On the contrary, it is well 
understood that in an industrial organisation there 
frequently arise situations that can be efficiently 
handled only by the person most particularly 
associated with the job concerned, and it is therefore 
accepted that in an emergency any student may be 
recalled temporarily to assist in dealing with it. 
It usually happens that a man who can be expected 
to gain most from a post-graduate course is in some 
degree a “key” man. This brings up the problem 
of deciding whether a progressive man, already 
valuable to a company, can be spared from his 
job to take a post-graduate course. Quite clearly, 
his work cannot be allowed to come to a standstill 
during his absence. Quite clearly also, any man 
in a position of some responsibility should have a 
deputy or understudy. If the post-graduate 
course does not involve any long continuous break, 
it may provide a chance for the deputy to obtain 
some experience of the responsibility of the position 
for which he is destined. If the course has breaks 
of adequate length, the student may use them to 





return to his job, to pick up the threads and to| 


set his deputy on the right lines to cover his next 
period of office. These were important considera- 
tions in planning the Applied Mechanics course at 
Sheffield. A period of ten weeks of study is followed 
by a break of four weeks, and this sequence is 
repeated before a final five weeks of study. The 
student may use each break to resume his position 
in his company or to consolidate his studies, which- 
ever may best meet individual needs, but he is free 
to absent himself at any time that his industrial 
duties demand. 

It is not insisted that an entrant to the School 
shall be a graduate. Engineering industry contains 
many promising young men who have not attended 
any university, but who have good technical training 
allied with practical experience and who can profit 
from a course of instruction designed for practising 
engineers. Such men may be as valuable to their 
employers as are graduates, and it is known that 
they can become very successful students in a 
post-graduate school that aims primarily to cater 
for industrial needs. Students of this type are 
indeed welcomed, because the attainment of a high 
technical standard by study in circumstances much 
less favourable than those in a university is proof 
of enthusiasm and determination in marked degree. 
A non-graduate student who successfully completes 
the prescribed course and passes a final examination 
is awarded a diploma. A graduate may similarly 
work for a diploma or may use the original work he 
does at the University to form a thesis for a Master’s 
degree. 

Students so far have been graduates and non- 
graduates in about equal numbers, and have shown 
wide divergencies in age and character. Because 
numbers are limited to about 15 it is not difficult 
to accommodate different types and different needs, 
and students have responded with work admirable 
in quantity and quality. Moreover, their enthusi- 
asm for the course and its objects has inspired them 
to a number of valued suggestions about details of 
organisation. This active co-operation, added to 
initial appreciation of the need for flexibility, has 
shown that the educational needs of progressive 
engineers can well be supplied by a post-graduate 
course devised to teach the art of mechanics applied 
to engineering. 





Course oN UTILisaTion oF Liguip Furts.—The 
Ministry of Fuel and Power, in collaboration with the 
Cambridge University authorities, has arranged for a 
three-day residential course for engineers concerned with 
the use of liquid fuels to be held at the Cambridge 
University Engineering Laboratory from June 29 to 
July 1. The course, which will be opened by Sir 
Sydney Frew, Chief Fuel Engineer of the Ministry of 
Fuel and Power, will cover the delivery, handling 
and storage of gas, Diesel, and fuel oils; the use of 
coal-tar fuels; combustion requirements; burners 
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DUPLEXtBORING MACHINE 
FOR DIESEL-ENGINE 
CONNECTING RODS. 


THe machine shown in the accompanying illus. 
tration was recently developed by Kitchen and 
Wade, Limited, Arundel-street, Halifax, and is 
designed for drilling, boring and facing operations 
on engine connecting-rod bearing caps as used in 
Diesel engines. The two drilling heads are made 
right and left hand. They have a minimum dis- 
tance between centres of 12 in. and their maximum 
centre distance is 36 in. Each head is driven by 
a 15-h.p. motor and the drive is transmitted through 
a nine-speed gearbox; there is also a double gear 
motion built into the heads, enabling 18 spindle 
speeds ranging from 19 r.p.m. to 200 r.p.m. to be 
obtained. The spindle is 3 in. in diameter at the 
splined end which connects it with the driving 
shaft, and increases in diameter towards the nose, 











and their applications ; and the use of waste heat from 
Diesel engines. Particulars of the course may be 
obtained from the Regional Fuel Engineer, Ministry of 
Fuel and Power, Brooklands-avenue, Cambridge. 





EXPLOSION OF A FLEXIBLE Copper Steam PiPx.— 
Two persons were injured when a flexible copper steam 
pipe exploded on the piling pontoon “Ibex II” at 
the new Oil Refinery, Coryton, Essex, and one died 
from the injuries he received. This pipe, which was 
the property of John Mowlem & Co., tid, contractors, 
91, Ebury Bridge-road, London, 8.W.1, was made by 
the Interlock Metal Hose Co., Ltd., and it consisted of 
copper strip coiled into the form of a spiral; its 
was turned over to interlock with the adjacent coi 
and asbestos cord was inserted between the coils to 
maintain steam tightness. It had an internal dia- 
meter of 2 in. and was tested at 300 lb. per square inch. 
The end of the pipe was screwed into a brass coupling 
and it was sound | from the outside by a packing and 
gland nut. Its age was about four years and the 
coupling possibly older. When the explosion took 
place the pipe was delivering steam at 120 lb. per 
square inch from a boiler to a winch; the end of the 
pipe broke loose from the coupling and swung around, 
atally injuring the boiler attendant. A preliminary 
report, No. 3368, of this accident has been issued by 
the Ministry of Transport, and can be obtained from 
H.M. Stationery Office, price 6d. 

















and may be bored for either a No. 5 or No. 6 Morse 
taper. Multi-plate friction clutches are used to 
control the drive to the spindle, for forward and 
reverse rotation, and for starting and stopping. 
The clutch control lever is placed at the lower 
part of the head within easy reach of the operator. 
The length of feed, which is 20 in., is also controlled 
by this lever, and the spindle feeds provided range 
from 30 to 120 cuts per inch. 

The drilling heads are mounted on a slide which 
allows a total vertical adjustment of 3 ft. and a 
power traverse is fitted for use when making this 
adjustment. When the slide is in the uppermost 
position there is a distance of 6 ft. from the spindles 
to the base plate. The base plate is 12 in. deep 
and it has four T-slots machined out of the solid 
casting. There is a self-contained sump and a 
passage for the cuttings. Lubricating-oil pumps 
are built in and provide a circulation to all the 
gears, bearings, slides, etc. The driving gears are 
made from high-tensile nickel-chromium steel, and 
all the gearbox shafts run in ball bearings. The 
overall height of the machine is 14 ft. 6 in. and it 
covers a floor space of 6 ft. 3 in. by 10 ft. 6in. Its 
net weight is 9 tons. 





INTERNATIONAL CIVIL-AVIATION ORGANISATION.—The 
seventh session of the Assembly of the International Civil 
Aviation Organization (ICAO) will be opened in Brighton 
on Tuesday, June 16, by the President of the ICAO 
Council. session is expected to continue for three 
or four weeks. Copies of the agenda may be obtained 
from the United Nations Information Centre, Russell- 
square House, Russell-square, London, W.C.1. 
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GEARED MOTOR WITH HIGH 
REDUCTION RATIO. 


THE accompanying illustration shows the E.S.R.15 
motor and speed reducing gear, which has been 
designed to replace the double-worm type of 
reduction gearbox that is often used for high- 
ratio reduction drives. The motor, on the left of 
the illustration, first drives a spur reduction gear 
which, in turn, drives a planetary gear, the combina- 
tion giving extremely slow output speeds at high 
torques without the high rise in temperature usually 
experienced with worm gears. The efficiency of the 
unit at the slowest speed is stated to be approxi- 
mately 78 per cent., and at the highest speed 86 per 
cent. It is made by Electropower Gears, Limited, 
Kingsbury Works, Kingsbury-road, London, N.W.9, 
and can be supp’ied for any one of 28 standard 
ratios to give a minimum output speed of 0-0925 
r.p.m. and a maximum output speed of 25-7 r.p.m. 
with varying motor speeds. The maximum ratio 
obtainable in a single gearbox is 8,225 : 1, and com- 
bined units are made for ratios up to 2,500,000 : 1. 

















The range of powers is from } to 12 h.p. It is 
claimed to be absolutely quiet in operation and 
can be mounted in any position desired. The 
speed-reducing gear is independent of the motor 
and can be arranged for driving by a belt or chain 
or from a flange-connected shaft. Any make or 
type of motor can be fitted, including units having 
2, 3 and 4 speeds. 

The gearcase is made in two parts, both of 
grey castiron. They are joined by a large-diameter 
spigot which is accurately machined to ensure correct 
alignment. The main casting has four feet ribbed 
on each side for rigidity and is drilled for mounting ; 
this casting houses the two-stage planetary reduction 
gear. The smaller casting, between the motor and 
the main casting, houses the primary spur reduction 
gear which may have either a single-stage or 
two-stage arrangement, and it also carries the 
electric motor, or the bearing housing of the 
input shaft. The combined filler and ventilating 
plugs are fitted together with the drain plugs 
and oil-level plugs in such a position that they do 
not interfere with the mounting of the unit. Lubri- 
cation is by the splash method and it is claimed that 
the action of the planetary gears ensures an adequate 
flow of oil over each gear and bearing at even the 
slowest speeds. The gears are made of either 
carbon-nickel-manganese steel, flame hardened on 
the teeth, or a nickel-chromium steel case-hardened, 
dependent upon the requirements of the particular 
gearbox; the bearings used are all of the ball 
and taper-roller types. Oil seals are fitted to 
prevent leakage, and it is said that they function 
satisfactorily at whatever angle the unit is installed, 





Rapio_ Bgacon ror AtRr-Sza RescvuE.—Ultra 
Electric Ltd., Western-avenue, London, W.3, have 
developed a radio beacon weighing only 20 oz. and 
measuring 7 in. long by 1 in. square, which can be 
Incorporated in a “Mae West” or a flying suit. The 
instrument, known as Sarah (search, rescue and 
homing system), transmits a distress signal which 
radiates in all directions except immediately above. 
An aircraft flying at 10,000 ft. over the sea can detect 
the signal transmitted anywhere within an area of 
10,000 8q. miles. The beacon may also incorporate a 
speech unit enabling the survivor to talk to his rescuers, 
or a coding mechanism which, by transmitting different 
codes, enables a number of survivors to be located in 
the same operation. The search craft are fitted with 
a visual radar receiver. The beacon can also be 
used for submarine rescue operations since it is 
unaffected by immersion in sea water. 


MARINE TURBINE 
RESEARCH BY PAMETRADA. 


THE Progress Report of the Parsons and Marine 
Engineering Turbine Research and Development 
Association (Pametrada) for 1952, issued recently, 
describes the expansion of the programme of work 
carried out at the Research Station at Wallsend-on- 
Tyne. The work has been extended to include the 
study of auxiliary machinery associated with 
turbine installations and also to obtain data of 
boiler designs and performance. This extension 
of activities has been made because it has been 
found by experience that a comprehensive study 
of the whole installation is necessary to obtain the 
highest efficiency. 

Marine engineering firms overseas are building, 
under licence, steam turbines designed by Pame- 
trada. Five firms in Holland and one in Canada 
have already been granted licences and inquiries 
have been received from marine engineering under- 
takings in other countries. 


Work or DesiGN DEPARTMENT. 


A total of 75 design inquiries were dealt with 
during the year, which is about 60 per cent. more 
than in 1951. Most of these, as usual, were of a 
preliminary nature for tendering purposes, but a 
considerable number were fully detailed for machin- 
ery to be installed in vessels actually on order by 
member firms and licensees. These included 
designs for a passenger liner for the Shaw Savill and 
Albion Company, Limited, to be built by Harland 
and Wolff, Limited, and five other vessels to be 
engined by David Rowan and Company, Limited. 
Designs have been prepared for fast tanker machin- 
ery to operate normally with 14,000 shaft horse- 
power on a single shaft and with a very large reserve 
of power to enable increased speed to be obtained 
if required. Machinery for a single-screw tanker 
with a normal service rating of 12,500 shaft horse- 
power has been designed to utilise steam conditions 
of 600 Ib. per square inch and 950 deg. F., for the 
Overseas Tankship Corporation, to be built by 
Messrs. Wilton-Fijenoord, Schiedam, and machinery 
designs of lower power for the same steam conditions 
are being detailed for construction by R. and W. 
Hawthorn, Leslie and Company, Limited, and also 
by Scotts’ Shipbuilding and Engineering Company, 
Limited, for the same owners. Late in the year 
a design of twin-screw machinery for a new Canadian 
Pacific Steamship Company’s vessel was begun, 
to be built by the Fairfield Shipbuilding and Engi- 
neering Company, Limited, and to incorporate a 
reheating cycle. A design of compound turbines 
developing 5,000 shaft horse-power in normal 
service on one shaft was completed for the John 
Inglis Company, Limited, and a single-turbine 
installation of similar power is also under way. 

One of the earliest of the Association’s designs, 
prepared for the cross-channel steamers Arnhem and 
Amsterdam (John Brown), is being repeated in the 
Royal Yacht now under construction by the same 
builders. A number of other earlier designs are also 
being repeated by their original builders or by 
others, including the machinery fitted in the 
P. and O. vessels Surat and Shillong, the 850-lb. 
850-deg. F. installations now building for Esso by 
Vickers-Armstrongs Limited, and the machinery 
of British Adventure, which has been modified to 
enable a considerable increase in power to be 
obtained in a series of fast replenishment tankers 
for the British Admiralty. 

Ships completed during 1952 included three 
further 28,000-ton tankers for the British Tanker 
Company, having machinery similar to that fitted 
in British Adventure, namely, British Realm 
(Fairfield), British Skill (Harland and Wolff) and 
British Talent (Hawthorn, Leslie). A modified 
form of the same design is installed in the 32,000-ton 
tankers World Unity and World Concord, built by 
Vickers-Armstrongs Limited, for the North Ameri- 
ean Shipping and Trading Company, and a new 
design of lower power went into service in Saxon- 
glade, built by Vickers-Armstrongs Limited for the 
same company. ‘Two interesting small vessels, 
Manchester Pioneer and Manchester Explorer, were 
completed by Cammell Laird and Company, Limited, 





to inaugurate the direct service of Manchester liners 


to the Great Lakes. These installations are ot 
particular interest both because of their small 
power (1,500 shaft horse-power in normal service) 
and for the fact that they are the first to utilise the 
new form of turbine diaphragm using segmental 
construction from rolled strip and packer. 

Two further vessels of the cross-channel type, 
utilising single-cylinder turbines, were completed 
by William Denny and Brothers for British Rail- 
ways, Southern Region. These ships, Normannia 
and Lord Warden, have machinery similar to that 
of Brighton but of lower power and higher turbine 
speed, and driving through double-reduction gearing 
of the locked-train (dual tandem) type. Performance 
on trials was very satisfactory, but, about a month 
after commissioning, one set of machinery in Lord 
Warden developed heavy vibration within a few 
minutes after leaving port. The crossing was 
completed on one shaft, and subsequently the 
damaged turbine was opened up for examination 
and the rotor was found to be slightly bent following 
a heavy rub. Investigation of the forward seating 
indicated that it might be insufficiently flexible. 
In the Brighton installation the forward end of the 
turbine was supported on a feed tank having 
appreciable flexibility, and it was decided that 
a sliding foot was not required in view of the small 
axial expansion to be expected with the type of 
construction used in these turbines. This has been 
borne out in service, which has been quite satis- 
factory, but the feed tank in the two later ships 
was much stiffer. It was of saddle shape, so that 
only the top portion, about 2 ft. in height, had 
appreciable flexibility. One turbine in Normannia 
was therefore modified to incorporate a sliding foot, 
and a special trial was run, during which measure- 
ments of hogging of the outer turbine casing were 
made on both sets. These proved conclusively that 
in this case the stiffness of the forward seating was 
responsible for appreciable hogging, and sliding feet 
are being fitted in both vessels. The turbines use 
a form of gland having integral fins on the rotor 
and flat brass strips in the gland housing, which it 
was considered would be less vulnerable to a gland 
rub than the normal type, and this was borne out 
by the fact that a very heavy rub had produced 
only a comparatively small bend in the rotor, 
which was removed by thermal straightening. 

Work on the development of turbine components 
has continued during 1952. New forms of turbine 
cylinder joint have been schemed out and will be 
tested on a small scale (10-in. cylinder) during the 
coming year. Development of blade roots suitable 
for applying segmental blading to gashed rotors 
has continued, and this form of root is used in an air 
turbine now nearing completion for use in the 
Association’s high-pressure air-test plant. A form 
of tooth-type flexible coupling which is considered 
to have advantages over current types is being 
incorporated in several vessels now under construc- 
tion. It aims at better lubrication of teeth and 
reduced weight of sleeve, which cannot be balanced 
separately. 

A design of small emergency turbine was pre- 
pared at the suggestion of the Central Marine Engine 
Works, to be carried in the ship under normal 
conditions and fitted quickly in an emergency. 
It is particularly intended for single-screw vessels 
having single-cylinder turbines, which might be 
rendered immobile in the event of serious damage to 
the main turbine. The rotor comprises a two-row 
wheel overhung from the shaft of an auxiliary 
pinion which can be fitted to mesh with one of the 
primary gearwheels, and enables about half speed 
to be obtained with the main turbine uncoupled. 

The type of construction used in the single- 
cylinder turbine installations has been further 
developed for the high-pressure cylinder of a two- 
turbine installation, having in mind particularly 
steam temperatures of 950 deg. F. or higher. This 
work was primarily carried out for the 950 deg. F. 
Overseas Tankship designs referred to earlier, but 
follows the general programme of development of 
turbine constructions which the Association has 
followed for some years. It represents a fresh 
attempt to satisfy the conditions required in order 
to support the weight of a turbine, and any shock 
or other forces transmitted from the ship’s structure, 





while at the same time leaving the frame-work free 
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to accommodate thermal expansion of heated parts 
and to maintain the rotor in accurate concentricity 
with the diaphragms and glands. The side plates 
of the bottom-half outer casing are extended fore 
and aft to form the side members of a longitudinal 
girder, and triangular openings are cut in them at 
strategic places to permit downward vertical expan- 
sion of the hot end walls of the turbine casing. 
Athwartships location of the casing is provided by 
fore and aft extensions of the bottom wall, again 
with suitably placed triangular openings to permit 
lateral expansion of the side walls of the casing. 
The bearing pedestals are carried on cross beams 
which are slung between the fore and aft extensions 
of the side walls by vertical plate slings secured to 
the side walls near the horizontal centre-line of the 
turbine. A vertical centre-line key between pedestal 
and turbine provides athwartships location for each 
pedestal. This construction, which is at present 
in the design stage, appears likely to fulfil the 
required conditions and to be capable of easy 
manufacture. 

Last year’s report described an investigation of 
torsional vibration in a twin-screw passenger liner 
in which gearing wear of quite unexpected type and 
severity was experienced. The starboard set, in 
which the wear was most marked, has since been 
operated for 18 months with a barred speed range 
in the neighbourhood of the speed at which very 
heavy torsional vibration had been measured. 
During this time the wear has not increased, and 
in fact the gears appear in better condition than 
before. This is not inconsistent with the view 
formed as a result of the measurements, namely that 
the wear was due, at least in part, to resonant 
magnification of minor gearing errors, which was 
found to occur at this speed. In the meantime the 
port set has been fitted with quill drives to the main 
pinions, which were calculated to reduce the vibra- 
tion torque caused by the same minor pinion errors 
to an acceptable figure. A further investigation 
made late in 1952 shows that the magnitude of the 
errors is approximately the same as found in the 
starboard set, but the vibration torque associated 
with them is reduced to less than one-third of its 
previous value. Analysis of these recent measure- 
ments is not yet complete, but the results so far 
obtained indicate that the system is likely to be 
entirely free from damaging vibrations throughout 
the running range. 

It is now five years since the first impulse turbine 
designed by the Association went into service, and 
by now over 50 of this type are in successful opera- 
tion. It is particularly gratifying to the designers 
that no case of blade vibration failure has been 
reported; the safeguarding of blades against 
vibration has been a fundamental feature of these 
designs, and five years of successful operation gives 
some ground for feeling that the precautions have 
been adequate. From time to time advice has 
been sought from Pametrada on the repair of 
impulse turbine blading, principally of foreign 
manufacture, which has failed through vibration, 
and in every case it has been found that the design 
would not pass Pametrada’s criteria for safety 
against blade vibration. 


Gean-Grinpine Macuine. 


A new machine for grinding helical gears, designed 
by Mr. P. H. Cleff under joint Admiralty and 
Pametrada patents, has made progress during 1952. 
Messrs. Craven Brothers have undertaken to prepare 
the working drawings, in co-operation with Pame- 
trada, and later to build the machine. Basis plans 
of a machine to grind wheels between 30 in. and 90 in. 
in diameter have be2n' completed, this range of 
sizes covering an awkward gap in the series of 
machines of other types available. By the use of 
this new design, grinding may be done much more 
rapidly, and minor but important modifications to 
the strict involute profile may be made readily. 

(T'o be continued.) 





Brrtiso Aviation Exports.—The Society of British 
Aircraft Constructors state that exports of British 
aviation equipment amounted to nearly 5/. million in 
April, bringing the total for the first four months of 
the year to nearly 192. million, a record figure. Exports 
of jet and propeller-turbine air liners have 
commenced, 





LABOUR NOTES. 


AGITATION among some trade unionists at the 
appointment of prominent members of the move- 
ment to serve on the newly-created Iron and Steel 
Board seems likely to continue for the present. 
As stated on page 690, ante, the eleven members of 
the Board appointed by the Minister of Supply, 
Mr. Duncan Sandys, on May 21, included three 
highly-placed trade-union officials, one of whom, 
Sir Lincoln Evans, C.B.E., was to be a whole-time 
member and to serve as the Board’s vice-chairman. 
The other two trade unionists were to serve as part- 
time members and those originally appointed were 
Mr. James Owen, general secretary of the National 
Union of Blastfurnacemen, and Mr. W. B. Beard, 
O.B.E., general secretary of the United Pattern- 
makers’ Association. All three have been members 
of the General Council of the Trades Union Congress 
for some years. Sir Lincoln, besides being the 
general secretary of the Iron and Steel Trades Con- 
federation, is also vice-chairman of the T.U.C. 
General Council. 





Late on Whit Saturday, it was announced that 
Mr. Beard had withdrawn his acceptance of member- 
ship of the Board and that his place had been taken 
by Mr. Andrew Naesmith, C.B.E., general secretary 
of the Amalgamated Weavers’ Union. Mr. Beard’s 
action followed a four-hour meeting of the executive 
committee of the United Patternmakers’ Associa- 
tion in Manchester on that day, and his change of 
attitude was presumably due to the committee’s 
deliberations. Mr. Ellis Smith, M.P., the union’s 
President, stated after the meeting that Mr. Beard 
had earlier informed the Minister that he would have 
to consult his executive committee before finally 
accepting the appointment and that the meeting in 
Manchester had been called for that purpose. It 
was understood from the Ministry of Supply, how- 
ever, that Mr. Beard’s acceptance had been given 
formally in writing and without qualification. 
Therefore, he was considered to have resigned. 





The position of Mr. Beard’s successor, Mr. Andrew 
Naesmith, is rather different from that of the other 
two trade-union members, and of Mr. Beard himself, 
in that he has had no direct concern with the iron 
and steel industry. He is, however, like them, an 
influential member of the T.U.C. General Council. 
In addition to his trade-union posts, he is a part- 
time director of the Bank of England, and it was 
announced at the time of his appointment to the 
Board that he would require to seek the formal 
approval of the Governor and Court of the Bank. 
These trade-union appointments have done much 
to strengthen the new Board and have made a 
significant impression on the industry and on the 
Parliamentary opposition. Acceptance of them has 
been largely attributed to the skill and moderation 
with which the Iron and Steel Act, 1953, has been 
piloted through the House of Commons by Mr. 
Sandys. 





Those who oppose the appointment of trade 
unionists to the Board contend that the de- 
nationalisation of the iron and steel industry is a 
political measure to which both the trade-union 
movement and the Labour Party are firmly opposed. 
To co-operate in putting the new Act into practice 
is stated to be contrary to the principles of the two 
movements and a probable cause of embarrassment. 
These criticisms have been answered by Mr. James 
Owen, who stated, after his appointment to the 
Board, that it was because his union felt that 
it had an industrial responsibility as well as a 
political loyalty that the union’s executive council 
had decided long ago to participate in representa- 
tion on the Board, if invited. The National Union 
of Blastfurnacemen had not, however, changed 
their views with respect to public ownership. 





In his report to the annual delegate meeting of 
the Amalgamated Union of Foundry Workers, Mr. 
J. Gardner, the union’s general secretary, stated 
that ironfoundries accounted for by far the largest 
proportion of all foundry employment and that 
it was interesting to note that an all-time record 
in this connection was reached during the first 





— 


quarter of 1952, with a total of 146,983 operatives 


in employment. By the end of the year, the total 
had declined, by 6,103, to: 140,880. Compared 
with the end of 1951, however, the decline amounted 
to only 4,575, and, although the figures were not 
strictly comparable, there was a decrease of 518 
in the union’s ironfoundry membership during the 
same twelve months. The union’s total member. 
ship, including those engaged in steel and non. 
ferrous foundries, increased by 1,687, from 79,018 
at the end of 1951, to 80,705 at the close of 1952. 





On the subject of the working week, Mr. Gardner 
stated that the five-day week was now virtually 
established throughout the shipbuilding industry 
and almost universally applied in the foundries, 
There was one exception, however, namely, in the 
gas industry, but an application had been made 
for the introduction of a five-day week for men in 
that industry employed on maintenance work, and 
that application was being examined by the Gag 
Council. One of the outstanding items on which 
no progress could be recorded was in the introduction 
of a forty-hour working week. 





Partial over-production in some sections of the 
engineering industry had brought about a four-day 
week and the working of something less than 
40 hours. That kind of working week carried with 
it a small pay packet and struck at the living 
standards of working people. It was the policy 
of the union to bring about a shorter working week, 
without any reduction in earnings, so as to provide 
its members with more leisure for educational and 
cultural pursuits. That, Mr. Gardner affirmed, 
was the way to industrial efficiency and higher 
productivity. 





Resolutions passed at the conference of the 
Amalgamated Union of Foundry Workers, which 
was held at Scarborough from Monday to Friday 
last week, included one expressing the union’s 
concern at the increasing rate of unemployment and 
calling for the sharing of all available work. The 
resolution requested that, if necessary, overtime 
should be stopped as one means of avoiding redun- 
dancy. On the opening day, the delegates 
accepted an emergency resolution recording their 
agreement with the executive committee of the 
United Patternmakers’ Association in its opposition 
to trade-union representation on the Iron and Steel 
Board. The delegates condemned any trade- 
union appointment to the Board. 





At a subsequent session, the conference passed 
a resolution demanding a new wage structure for 
the industry and an increase of 15 per cent. in the 
wages of all foundry operatives. The delegates 
also asked for equal pay for women employees, 
higher wages for apprentices, labourers and dressers, 
and paid holidays of 20 days a year, instead of 
16 days as at present. Other demands put forward 
and approved included a 40-hour working week, 
a new agreement for a 44-hour guaranteed week, 
and full wages during periods of sickness or injury. 





Firm warnings of the dangers of making 
extravagant wage claims were given by Mr. N. A. 
Pinches in his opening address to delegates at the 
annual conference of the Associated Society of 
Locomotive Engineers and Firemen, which was also 
held at Scarborough last week. He advised the 
delegates to approach very warily the formulation 
of the union’s wage policy. The time had come 
when it should be recognised by all that increases 
in wages were not necessarily reflected in higher 
living standards for the recipients. Wage increases 
could, in fact, have the reverse effect. 





Some 792,000 employees received wage increases 
amounting to 144,0001. a week net during April, 
1953, according to the May issue of the Ministry of 
Labour Gazette. The increases principally affected 
workpeople employed in the iron and steel industry, 
certain non-skilled employees in Government 
industrial establishments, and roadmen working 
for some county councils in England and Wales. 
Fewer working days were lost through trade 
disputes in April last than in March. 
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BALING PRESSES FOR SCRAP METAL. 


HEENAN & FROUDE, LTD., WORCESTER. 
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Fie. 1. Doustz-Ram Hypravuic BALING PREss. 
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Fie. 2. GEarED TrIPLte-Ram BALING PREss. 
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Fie. 3. Gxrarep Press wirrn Covers REMOVED. 


BALING PRESSES FOR 
SCRAP METAL. 


Two new multiple-ram presses designed primarily 
for the public cleansing services, but equally suit- 
able for many industrial applications, have been 
added recently to the range of presses-manufactured 
by Messrs. Heenan and Froude, Limited, Worcester, 
for baling miscellaneous scrap metal. Illustrated 
in Fig. 1 is a self-contained double-ram hydraulic 
baling press, which produces bales measuring 
1 ft. 6 in. by 1 ft. by 6 in. to 12 in. thick. The 
output depends upon various factors, but to give 
some idea, the manufacturers state that 25 to 40 
bales an hour, weighing from 56 Ib. to 112. Ib., 
have been produced under working conditions. It 
incorporates a main cylinder and ram with a stroke 
of 3 ft. 5 in., acting longitudinally within the 
filling box, and a side-ram cylinder actuating, 
through a toggle mechanism, a ram of 8-in. stroke, 
exerting a transverse force on the contents of the 
filling box. The rams are operated by a two-stage 
Mono-radial pump, with a capacity of 18 gallons 
per minute at a pressure of 1,000 lb. per square 
inch, or 2} gallons per minute at a pressure of 
2 tons per square inch, driven by a 12}-h.p. motor. 
The pump and its 50-gallon oil-supply tank are 
mounted on an independent baseplate. The mild- 
steel filling box, which measures 3 ft. 6 in. long, 
1 ft. 8 in. wide, and 1 ft. 6 in. deep, is built into the 
framework of the machine. The lid of the box, 
designed for easy filling and extraction, is hinged 
and counter-balanced, and is held against upward 
pressure by expanding wedges which are locked by 
a screw and handle. 

The action of the press is as follows. With both 
rams retracted, the box is filled and clamped down. 
The operator then sets the side ram in operation to 
compress the material in the box laterally. An 
indicator lamp informs the operator when the side 
ram has reached its extreme forward position, and 
the main ram is then set in action to consolidate 
the material. An interlocked control ensures the 
correct sequence of events. Initially, the pump 
operates at low pressure and a high delivery rate ; 
as the bale is formed and resistance to the ram 
movement increases, the pump automatically 
changes to operation at high pressure at a reduced 
capacity. 

Figs. 2 and 3 show a geared triple-ram baling 
press, in which the rams are mechanically driven 
by a 7}-h.p. squirrel-cage motor, through a multiple 
V-rope drive incorporating a disc-type slipping 
clutch, thence through an inverted worm reduction 
gearbox and spur gearing. With this press, 20 bales 
per hour or more, each weighing 56 lb. to 112 Ib., 
and measuring 1 ft. 6 in. by 1 ft. by 6 in. to 9 in. 
thick, can be produced. 

[ The filling box, which has renewable bottom and 
side wearing plates, is placed across the end of the 
machine. The two side rams oppose each other 
and are actuated by a toggle linkage connected by 
a pull-rod, crosshead and yoke extending along 
each side of the machine to the main gearing. 
The main ram is also actuated through. a toggle 
linkage, consisting of twin driving links connected 
by crankpins to the arms of heavy cast-iron spur 
wheels. The bale-making cycle is continuous on 
pressing the “forward”? push-button on the 
control panel. The two opposing side rams first 
move forward, compressing the bale sideways, then 
the main ram moves forward between them. The 
return mechanism, controlled by cams, is timed so 
that all three rams release their pressure on the 
bale almost simultaneously. On completion of the 
return stroke, a limit switch automatically cuts the 
motor out. Should the machine for any reason 
fail to complete a bale, the operator can partly 
reverse the ram by means of a “reverse ’’ push- 
button, and can then either reject or re-press the 
bale. 





CoRoNATION CALENDAR.—Metropolitan-Vickers Elec- 
trical Co., Ltd., Trafford Park, Manchester, 17, have 
issued a monthly tear-off wall calendar, bearing a 
three-quarter length portrait of Her Majesty the 





Queen, in honour of the Coronation. The calendar is 
current until March next year. 
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DURESTOS PLASTIC 
GLIDER WING. 


A yew technique in the manufacture of stressed 
components, which has been under development for 
a few years, was dealt with in some detail on 
page 28 of the issue of January 2, 1953. Since 
then, Messrs. F. G. Miles, Limited, Shoreham-on- 
Sea, have completed the manufacture of a plastic 
wing. It was moulded in one piece from Durestos, 
an asbestos-fibre material impregnated with phenolic 
resin. The process used was based on vacuum 
moulding pioneered by the Royal Aircraft Estab- 
lishment at Farnborough some years ago. The 
project has been financed principally by F. G. 
Miles, Limited, themselves, with the support 
of the Kemsley Flying Trust, through the medium 
of the British Gliding Association and the Ministry 
of Supply. The wing is destined to be flown, at a 
later date, as part of a high-performance sailplane 
known as the M.76, under construction for the 
British Gliding Association. With a wing of this 
nature there is no noticeable variation in the surface, 
and the waviness common to wings of normal 
construction does not appear. Also, it makes 
possible the manufacture of a wing having a better 
cross-section than that commonly found in gliders, 
and for this reason a considerable improve- 
ment in the laminar flow across the wing should 
result. 

The problem that faced the company at the outset 
was to construct a laminar-flow wing within the 
confines of strict weight and production-cost 
limitations, from which it became evident that some 
form of stabilised plastic construction would provide 
a possible solution. The design called for a wing 
with a span of 60 ft., having an aspect ratio of 18 
with a laminar-flow transition point very far aft. 
Because of this, it was decided to mould each half- 
wing in one piece 30 ft. long, and it is claimed to 
be the largest one-piece phenolic-asbestos structure 
ever made. The wing comprises an inner and outer 
skin of the phenolic-asbestos material, separated 
and stabilised by honeycomb paper at the top and 
bottom, the two skins being moulded together at 
the leading edge. This can be seen in both Fig. 1 
and Fig. 2. The steel root fittings are moulded into 
the wing in sitw at the time of curing. There is a 
20-ton design load on the root fitting, and it is 
held by stiction forces between the metal and plastic 
on a razor-edge scarf joint. The modulus of 
elasticity of the plastic at this point is approxi- 
mately 24 x 10°. 

Up to the present, only a starboard wing has been 
produced, and the glass-fibre ribs and trailing-edge 
member have to be fitted. When this is complete 
the ailerons will still be required. Later, the wing is 
to undergo tests at the Royal Aircraft Establish- 
ment, Farnborough. 

The wing was designed to be produced in the 
following manner. First, a model of the flying 
wing was made in concrete, steel and phenolic- 
asbestos materials. A layer of soft phenolic- 
asbestos was then placed upon this model and made 
rigid by heat curing to form a master liner. A 
further layer of the material was then placed on this 
model and heating mats, thermocouples, etc., 
put in place and again heat cured. The shell 
produced at this stage forms the heart of the main 
mould, This mould is supported in place and 
covered with concrete. To make a wing the soft 
Durestos felts are cut to shape and placed in position 
on the loading table together with the paper honey- 
comb known as Dufaylite. The outside felts are 
laid in place abovw the honeycomb and the table 
is lowered over the loading trolley. The loading 
table consists of two wooden platforms which can 
be split down the centre, one passing each side of 
the supporting rod of the trolley. The trolley and 
felts are then rolled into the mould along a small 
railway track. A rubber bag is used to seal the 
felts and suction is applied to remove the air and 
moisture as the curing progresses ; it also supplies 
an even pressure over the surface. 

The curing plant comprises a generator which 
produces 112 kVA for the heater mats, and a number 
of vacuum pumps. About six hours are required to 
complete the curing process. After cooling, the 
mould is ready for trimming. Using the present 
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MovuLpED P.uastic WING. 
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Fie. 2. Triwminc Wine Roor. 


plant, it should be possible to produce two wings 
every 24 hours. 

At present, unfortunately, it is not possible 
to describe more fully the techniques used in the 
manufacture of these moulded plastics. The 
finished product has a particularly good finish 
from the mould without any rubbing down or 
painting and would probably be suitable for use 
with this finish it has been withdrawn from the 
mould. One of these wings is expected to be on 
view to the public at the British Plastics Exhibition 





to be held at Olympia, London, from June 8 to 18 
this year. 





4,800-H.P., 1,500-Votr Exectric Locomotive OF 
THE FRENCH NaTIonaL RAILWAYS; Eerarom“We 
regret that in Fig. 17 and in the text on page 643 0 
the article on the “4,800 h.p., 1,500-Volt Electric 
Locomotive of the French Railways,” which appeared 
in our issue of May 22, gradients are stated as 5, 6 and 
8 per cent. These figures should read 0-5, 0-6 and 
0-8 per cent. 
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THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 678.) 


CONSIDERABLE interest was shown in 1948, at 
the Spring Meeting in that year of the Institution 
of Naval Architects, in a paper by the Rev. R. T. 
Shiells, B.Sc., describing model experiments that 
he had made, with quite simple towing apparatus, 
in the swimming bath at Brentwood School, Essex, 
where he is science master. The bath in that case 
was an open-airone. The paper which he presented 
at the 1953 Spring Meeting, on “ A Skin-Friction 
Determination, using Wall-Sided Models of Great 
Draught,” described work done subsequently in a 
covered swimming-bath, with apparatus of improved 
design. The paper was the second of the two 
discussed at the morning session on Friday, March 27, 
and is summarised below. The chairman was again 
Sir Charles Lillicrap, K.C.B. 


A Derermrnation oF Sxrn Friction. 


William Froude, Mr. Shiells premised, made two 
fundamental assumptions in his classic work on the 
resistance of ships, namely, that skin friction and 
wave resistance were separate entities which did 
not mutually affect each other, and that skiu resist- 
ance could be determined only by experiments with 
planks, the residuary resistance (chiefly wave 
resistance) being obtained by subtracting the skin 
resistance from the total resistance. For the 
purposes of his research, Mr. Shiells reversed the 
second assumption, attempting to produce a friction 
line by subtracting the calculated wave resistance 
from the total resistance. The three models tested 
had a draught of 15 in. and beams of 1} in., 2} in., 
and 3 in., respectively, and were towed by means 
of a gravity dynamometer. Turbulent flow was 
obtained by fitting vertical sand strips, } in. wide 
and extending to the full draught, attached by 
rubber cement at points 4 in. astern of the bow. 
The wave profiles of the models were recorded 
photographically and compared with the calculated 
profiles, which, with the wave resistances, were 
calculated by Mr. W. C. S. Wigley, M.A. The 
comparison showed that the line obtained by the 
author (resistance coefficients plotted against 
Reynolds numbers) came between that of Schoen- 
herr and those of Dr. G. Hughes, of the National 
Physical Laboratory, and the Newport News 
Hydraulic Laboratory, in the United States. Mr. 
Shiells’s line, the Schoenherr line and the Hughes 
line were practically parallel over the range investi- 
gated. No allowance was made for form resistance 
or for the increment of resistance due to increasing 
the streamline velocities, as they could only have 
been approximations; in other words, it was 
assumed that the skin friction of the models was 
that of the equivalent plane surface. 


Discussion. 


Dr. R. 8. Guilloton, who opened the discussion, 
said that the values for the frictional resistance 
of a plank, found by Mr. Shiells, would attract the 
attention of specialists because of the care he had 
taken to obtain the results; and those interested 
in the theoretical resistance of forms would be able 
to study the differences between the calculated waves 
and resistances for models of very small beam, for 
which, hitherto, there had been no data available. 
To extrapolate the results of the three models, to 
find the characteristics of the curve of frictional 
resistance for the plank, the first consideration 
seemed to be the development in series of the 
resistances as functions of the beam of the models 
for each speed. In that development, as the author 
showed, the only important terms were the constant 
term, which was the resistance of the plank, and the 
term proportional to the square of the beams. Tbe 
fact that this was so, and that also the term propor- 
tional to the square of the beam was clearly different 
from the resistance in a perfect fluid, appeared to him 
to be important, though the physical interpretation 
was not at once evident. 

_ Mr. W. C. 8. Wigley said that he was interested 
in the paper rather from the point of view of the 
comparison of the experimental with the calculated 
Wave resistances than in connection with the general 
problem of skin friction. The comparison of the 





calculated with the experimental wave resistances 
showed that the oscillations in the wave resistances, 
as found experimentally, were less than those in 
the calculated curves, and that the difference was 
rather more for the smaller model than it would 
be for the larger model. In comparing the calcu- 
lated and experimental profiles at 4-53 ft. per 
second, it was found that there was more difference 
amidships, in comparison with the larger models. 
The two things together meant that the measured 
viscosity on the comparatively short waves was 
greater than for the standard-size models of 16 ft. 
to 20 ft. length; that, he thought, would create 
difficulty in experiments with small models uniil 
some way was found to correct for the effect of 
viscosity on wave resistance. The evidence indicated 
that the effect of viscosity on the wave resistance 
was larger for the 4-ft. model than, say, for a 30-ft. 
model. They did not know how much larger it 
was for the 4-ft. model than for a ship. The only 
way to find that out would be to measure wave 
profiles on full-size ships accurately. Mr. Shiells 
had done long and laborious work, and was to be 
complimented. The Institution, and the country at 
large, should be proud of amateur experimenters 
such as Mr. Shiells, who worked merely because of 
their interest in the subject. 

Professor Kenneth 8. M. Davidson, of the Stevens 
Institute of Technology, Hoboken, U.S.A., acclaimed 
the paper as a “‘very fascinating”? one, which 
probably was a great deal better than it sounded. 
On the sand-strip question, in early tests the 
resistance was found to be proportional to width ; 
he thought that the fact that those tests were made 
with yachts was probably the explanation. A yacht 
had generally a rounded bow, and if the strip were 
made twice as wide, twice the area would be exposed 
to the oncoming stream ; whereas, if the bows were 
thin, that would not be so. He subscribed to what 
Mr. Wigley had said. The ability to get results by 
plugging away in a simple fashion was important. 

Professor Sir Thomas Havelock welcomed the 
paper as a new attack on what was becoming a 
rather well-worn topic, which should give rise to 
fresh thought upon the subject. The novel points 
lay in methods A and B for defining a new friction 
line. Method A was more precise from the 
theoretical point of view in that the assumptions 
were clear and definite, the wave resistance was 
proportional to the square of the beam, the skin 
friction was the same as for the equivalent plane, 
and there were no complications. In method B, the 
assumptions were more difficult to follow, but, on 
the other hand, the results were interesting and 
intriguing. The paper made clear what is meant 
by the calculated wave resistance, but it might be 
as well to say explicitly that it was the wave 
resistance calculated for motion in a frictionless 
liquid, without any so-called viscosity correction. 
When that theoretical wave resistance was sub- 
tracted from the measured total resistance in an 
actual liquid, what was left? He could only call 
it the remainder, whatever factors it might be 
supposed to include. It was implicit in method B 
that the effect of viscosity on wave resistance was 
practically limited to diminishing the oscillations 
in the curve; though that was the main effect, he 
thought that, to some extent, it also altered the 
mean trend of the curve. From that point of view, 
he found the argument rather doubtful for locating 
the points at which the effect of viscosity might be 
taken as nil. In saying that, he was fully aware of 
the difficulties involved in trying to define wave 
resistance in a viscous liquid ; but those difficulties 
were inherent in the whole process of assuming 
that the total resistance could be split up into 
simply additive terms. In fact, the definitions 
were, to a large extent, conventions devised for the 

se of making the problem tractable. He did 
not intend to detract in any way from the value of 
Mr. Shiells’s work ; on the contrary, he was strongly 
in favour of trying out a new idea, even if there were 
no completely logical basis for it. In the present 
case, the assumptions were sufficiently reasonable, 
and the result was certainly intriguing. Mr. Shiells 
obtained a new friction line, which was shown in 
relation to others. It seemed to have a good right 
to existence alongside the other lines, and it had 
at least the merit of having been obtained by a 
fresh and novel method. 








Sir Geoffrey Taylor asked whether the author had 
thought of the possibility of trying to remove the 
boundary layer by suction. That method was 
used extensively in aeronautics and might offer a 
closer approach to the theoretical wave resistance. 
With regard to the cord used for pulling the model, 
when a string was drawn round a wheel it stretched 
slightly, and by different amounts at different points 
round the wheel. There was quite a of the 
way in which the slip occurred, and he wondered how 
far that sort of consideration came into the work. 

Dr. G. Hughes said that the method Mr. Shiells 
had put forward showed the enthusiasm with which 
he had approached the work. Being keenly in- 
terested in the subject of friction, he had made an 
analysis of his own. While he felt that Mr. Shiells 
had come very near to the correct answer for the 
friction of the surface of no thickness, he offered 
one or two suggestions for modification of Mr. 
Shiells’s analysis. In the appendix dealing with 
sand-strip resistance, Mr. Shiells suggested that the 
mean difference between the two curves shown was 
5-O units. The curves appeared to be fairly parallel, 
but measurement showed that there was a variation ; 
there was a difference between the two curves of 
4-4 units in the speed range from 3-0 to 3-5 ft. per 
second, and then the difference increased until, at 
about 4-3 ft. per second, there was the maximum 
difference of 5-7 units. He suggested that the 
true difference between the curves was 4-4 units, 
and not 5-0. A certain amount of work on sand- 
strip and other resistance had been done at the 
National Physical Laboratory, and, comparing the 
results in the paper with those at the N.P.L., the 
drag coefficient for the same strip did seem rather 
high, even taking 4-4 units. That might be because 
the sand strip tended to widen out the wake belt, 
so that there was a graduated resistance which 
would not be present on the bare model. He could 
not accept the suggestion that, with the bare model, 
the full turbulence stimulation was reached at a 
speed of 4-5 ft. per second. At the N.P.L., a great 
deal of work had been done on turbulence stimula- 
tion with models of narrow beam, and he had yet to 
find a single case in which full stimulation had been 
achieved at so low a speed; they had to go to a 
much higher speed to get full stimulation at the 
forward end. That fitted in with his suggestion 
that 4-4 units, or even less, was a true indication of 
the sand-strip resistance. He was glad that Sir 
Thomas Havelock had mentioned the point about 
method B. Was there any evidence that points 
might be found at which the viscosity effect was 
nil? In Mr. Wigley’s work, he could not find any 
evidence which made that acceptable. He thought 
that the form-drag correction should be applied. 
Mr. Shiells stated that he had not taken account of 
it, but it was quite a serious matter, because the 
models had an appreciable beam, especially the 
larger ones. Other work indicated that the form 
drag varied, not as the square of the beam, but 
rather linearly with the beam ; so that, if the form 
drag contained partly a pressure effect and partly a 
variation linearly with the beam, that should be 
eliminated first, before the wave resistance was 
eliminated. That could be done by introducing a 
factor into the formula. 

Mr. H. L. Dove thought that to carry out experi- 
ments as those described, without the facilities of 
an experimental tank, was really remarkable ; but 
he felt that to use the mathematical formulae for 
wave-making resistance was a little premature, 
because of the lack of knowledge of the effects of 
form on skin friction and of viscosity on wave- 
making. The differences shown were apparently 
quite large, and a similar error must therefore be 
found in the calculated resistance. 

The curves obtained by subtracting wave-making 
resistance from total resistance lay together, which 
seemed rather strange, as it would be expected that 
the curves would be separated by form drag, i.e., 
the increased frictional drag due to the increased 
velocities on the surface. The difference in the 
magnitude of the resistance constants in going from 
the narrowest to the largest beam would be expected 
to be approximately 5 per cent., as deduced from 
ship-model experiments at the correct ‘‘ circular M” 
values ; and tests on symmetrical aerofoils in wind 
tunnels suggested that the difference would be 
approximately 6 per cent., based on the thickness- 
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to-chord ratio. There was reason to think, therefore, 
that an appreciable difference should be indicated. 
Could the author explain that apparent lack of form 
drag; and would he state, also, the size of the 
experiment tank in which he worked and the length 
of constant speed run employed? The point was 
that the establishment of the flow required constant 
speed for approximately eight lengths. 

Mr. J. R. Shearer said that all who had experi- 
mented with large-scale models must admire Mr. 
Shiells’s ingenuity. Of the two models, A and B, he 
thought that A was to be preferred ; it did extra- 
polate all the resistance effects on the model. 

Mr. R. L. Townsin thought it difficult, perhaps 
impossible, to estimate the form drag with any degree 
of accuracy, either theoretically or experimentally, 
but considered that it might be in the region of 
10 per cent., so that, clearly, it must be taken into 
account. An attempt should be made to estimate 
it. Also, he would like to see the aspect ratio taken 
into account, because of the work of Dr. Hughes. 

Mr. W. Muckle observed that Fig. 5 was essen- 
tially a resistance-coefficient diagram to a base of 
Reynolds number ; why, then, should the resistance 
be a straight line in Fig. 5 and curved in Fig. 6? 
The difference was probably vory slight, but he 
would like Mr. Shiells’s opinion on the matter. 
Would the wave profiles, which appeared to be 
appreciable, have any influence on the actual 
wetted surface area, and had the author taken that 
into account in calculating his coefficient ? Fig. 6 
showed a comparison of experimental and calcu- 
lated wave-making resistances. Presumably, the 
experimental wave-making resistance had been 
determined by deducting the friction resistance. 
Had the author used method A in making the 
calculation of frictional resistance, because it seemed 
that he was getting back to the same thing? 
(Mr. Shiells: I think that method B was used for 
Fig. 6.] The point was that method B depended 
on the calculation of wave-making resistance, so 
that the author appeared to be working round in 
circles. 

Professor E. V. Telfer said that he had hoped 
that Dr. Davidson would have enlarged on the 
sand-strip method, in view of Mr. Shiells’s reference 
to it. If the difference between -the unstimulated 
and the stimulated resistance were taken as a 
function of the amount of stimulation, at zero 
stimulation there would be no result; but, on first 
stimulation, there was a very rapid increase in 
resistance, leading to still more stimulation. Appar- 
ently, Dr. Davidson showed that, for every little 
more stimulation added, there was a proportional 
increase in resistance. What was induced by stimu- 
lation could be shown. To get to the true turbulent 
condition, all that was necessary was to come back 
to zero in the stimulator effect and to find out that 
particular correction. So far as he could see, that 
must be the correct way to do it. Until that was 
cleared up, they would be at sixes and sevens in 
understanding low-speed frictional resistance. He 
was interested in Mr. Shiells’s use of the work of 
Sir Thomas Havelock and Mr. Wigley, showing that 
wave-making resistance varied as the square of 
the beam. That was attractive, and for a 
long time ship designers had attempted to use it. 
If quite normal or even quite fine beams were 
investigated, with beam as the base, plotted against 
resistance over beam squared, a series of oscillations 
would be obtained in the diagram, showing that 
some were good beams and some were bad. Unfor- 
tunately, no use could be made of that; otherwise, 
a new line of model experimenting would be open 
to the naval architect. 

Mr. Shiells intimated \that he would reply to the 
discussion in writing. 

(T'o be continued.) 





British TELECOMMUNICATIONS RESEARCH. — A 
pamphlet received from British Telecommunications 
Research, Ltd., gives an account of the work that is 
being carried out by them at Taplow Court, Bucking- 
hamshire. There are 15 main sections with a s‘aff of 
over 250, who are conducting investigations into the 
use of alternative materials for the quartz commonly 
employed in oscillators, into electronic switching in 
telephone exchanges and into multi-channel equipment 
of various kinds, as well as into frequency-modulated 
carrier systems and a number of other matters. 





PRODUCER-GAS PLANT. 
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PRODUCER-GAS PLANT. 


A SINGLE-UNIT mechanical gas producer, with gas- 
cleaning equipment, has been installed recently at 
the works of Messrs. Ideal Boilers and Radiators, 
Limited, Hull, by the Power-Gas Corporation, 


Limited, Stockton-on-Tees. Normally 25 tons of 
bituminous non-coking coal are gasified each day. 
The producer gas delivered from the plant is cold 
and clean, with an average gross calorific value of 
170 B.Th.U. per cubic foot (at 30-in. Hg. and 
60 deg. F.), and contains less than 0-5 grain of dust 
and tar per 100 cub. ft. It is used to heat tunnel 
kilns for firing ceramic ware. 

A photograph of the producer plant is reproduced 
in the accompanying illustration. Coal is elevated 
from a ground-level hopper to an overhead storage 
bunker by a push-button controlled automatic skip 
hoist. The bunker is directly above the gas pro- 
ducer, and delivers into a gravity fuel-feeding 
mechanism (British Patents 537,305 and 539,664). 
The feed consists of a storage hopper with an inter- 
locked filling valve at the top and a disc, or cone, 
valve at the base. The cone valve is operated by 
an electrical thrustor in such a way that it tends to 
close periodically at predetermined intervals. Sus- 
pended in the gas producer is a water-cooled internal 
distributor, vertically adjustable so that the fuel- 
bed depth may be varied. 

The gas producer contains a deep fuel bed, result- 
ing in an efficient heat exchange and low gas-outlet 
temperatures. All the steam required for saturating 
the air blast is generated in the vaporiser jacket of 
the gas producer. Ash is mechanically and con- 
tinuously discharged from a water-sealed ash bowl 
by the action of a revolving grate table which forces 
the ash against a fixed plough, pushing the ash 
over a chute into a small wagon or barrow for 
subsequent disposal. The robust grate, of heat- 
resisting iron, and the table which supports it, are 
rotated on a skid base by a self-contained hydraulic 
drive unit. 

After leaving the generator, the producer gas is 
washed by water in a dust washer, where most of 
the dust is precipitated, with only a little tar. The 
gas then passes through a centrifugal gas cleaner, 
and is cooled by passing through a tubular condenser, 
avoiding direct contact with the cooling water and 
thus reducing the amount of tarry water to be 
separated. The gas then passes to a Theisen 











disintegrator, in which a high degree of gas cleanli- 
ness is obtained. Entrained water is removed in a 
vortex moisture eliminator. The final gas cleaning 
is performed by dry scrubbers, packed with a 
suitable filtering medium for removing residual tar 
mist and entrained water. The cooled and cleaned 
producer gas is then boosted to a pressure of about 
18 in. w.g. and is passed to the kilns. The tar 
obtained from the producer-gas plant is used for 
firing boilers, the steaming rate of the boilers being 
2,500 lb. per hour. The producer-gas plant is fully 
instrumented and is continuously operated, day 
and night, throughout the year. It should be men- 
tioned that water-cooling towers were supplied, so 
that the make-up water requirements of the plant 
are of a low order. Provision has been made for 
extending the plant in the future. 





TEMPORARY Low-PowER TELEVISION STATION AT 
BricHton.—The temporary low-power television sta- 
tion at Truleigh Hill, near Brighton, started regular 
test transmissions on Monday, May 4, and began to 
radiate the full programme on Saturday, May 9. It 
will remain in operation until the proposed permanent 
station at Rowridge, in the Isle of Wight, is built and 
will use the same frequencies as those allocated to the 
latter station, namely, 56-75 megacycles for vision and 
53-25 megacycles forsound. The programmes radiated 
from Truleigh Hill will be obtained by direct pick-up 
of the transmissions from Alexandra Palace and there 
may therefore be some interference and fading. Recep- 
tion in the Brighton, Hove, Worthing and Shoreham- 
upon-Sea areas should, however, be improved. 





SEaRcH For NaturaL Gas in Brrrain.—The rises 
in the price of gas-coal and the increase in rail freight 
charges since December, 1951, have placed an additional 
burden of 18/. million a year on the gas industry, and 
this increase is tending to make coal-gas non-competi- 
tive with other fuels not derived from coal. The 
outcome of this situation, according to Colonel 
Sir Harold Smith, is that on encouraging advice 
given by Dr. G. M. Lees, chief geologist of the Anglo- 
Iranian Oil Co., Ltd., discussions are now proceeding 
with the oil company with a view to carrying out an 
exploration for natural gas over the next five years. 
Serious attempts to locate oil in Britain in commercial 
quantities have been made in several places during 
the past few years, but no such exploration has been 
carried out in regard to natural gas, although there are 
known occurrences in Sussex and in certain parts of 
Scotland. 
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an engine for a lower jet velocity was that it had 
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ALTERNATORS. ab 


Tue range of “‘square-path”’ alternators which 
are now being manufactured at the Cardiff works of 
the Brush Electrical Engineering Company, Limited, 
has been designed to meet a growing demand for 
high efficiency and low-priced generating sets. 
Their shape, to which the name given them applies, 
has made it possible to incorporate windings for 
excitation and voltage regulation in the main frame 
and thus to save space. The use of round instead of 
square pole pieces makes for further economy since 
it enables the amount of copper in the coils to be 
reduced. Less maintenance is therefore necessary 
than with the normal externally-regulated types, 
which are both electrically and mechanically 
sensitive to engine and transit vibration. 

One of the alternators is illustrated herewith. 
They are being made for outputs from 14 to 35 kVA 
at voltages up to 700 volts. They can be wound 
to generate either single-phase or three-phase 
current at 50 cycles, the speed being 1,500 r.p.m. 

















Those with capacities up to 6 kVA are designed 
primarily for supplying lighting and heating loads. 
They can, however, also be used for driving small 
motors, if the starting characteristics of the latter 
are suitable. When used on non-inductive loads the 
self-regulation of the alternator in this range will 
maintain the voltage within +24 per cent.3 although 
this tolerance will tend to widen on an inductive 
load. The design is such that a level voltage 
characteristic is maintained between no load and 
full load, even when the alternator is driven by a 
Diesel engine with a falling speed characteristic. 
Units with outputs between 10 and 35 kVA, which 
are more likely to be used on power loads than are 
the smaller sizes, are normally rated for an overall 
power factor of 0-8, an inherent regulation of 
+5 per cent. being obtainable with power factors 
from 0-8 to unity. A series winding is provided for 
starting the engine from a battery. 

The magnet frame is fabricated from steel plate 
to form a box structure. The poles are solid and 
are provided with machined shoes. The fisld 
windings are of polyvinalacetal-covered copper 
wire, which is wound on formers, and are fitted with 
insulating flanges. The armature core is built up 
of high-permeability electrical-steel laminations, 
which are secured under hydraulic pressure and are 
aligned on a steel key. The alternating-current 
winding consists of former-wound copper coils, 
which are also insulated with polyvinalacetal, 
while the direct-current winding required for 
excitation and regulation is contained in the same 
slots, care being taken to provide adequate insula- 
tion between the two. The alternating-current 
windings are connected to slip rings through the 
hollow shaft, and the direct-current windings to a 
commutator which is provided with milled slots 
into which the connections are inserted and soldered. 
When the winding has been completed it is secured 
in position in the slots by wedges. Except in the 
smaller sizes the end windings are retained by steel 
bands. The shaft, which is machined to close 
limits from 40-ton tensile steel bar, is borne in ball 
bearings and has an extension, the size of which 
enables the load to be either directly or indirectly 
transmitted. It also carries a ventilating fan. The 
standard enclosure is screen-protected. 





Durine the past two years, much research work 
on the noise nuisance created by aircraft in flight, 
taking off, landing, and on the ground has been 
carried out in the Universities of Manchester and 
Southampton, the College of Aeronautics, the 
National Physical Laboratory, Messrs. Rolls-Royce, 
Limited, and other organisations. The results of 
this work and the many problems which have still 
to be solved were reviewed in an all-day discussion 
held jointly by the Royal Aeronautical Society and 
the Acoustics Group of the Physical Society, in 
London, on Thursday, May 21. 


EnGInE NoIseE. 


The first morning session was opened by Professor 
E. J. Richards, on ‘‘ Jet Engine Noise.” The chair- 
man was Mr. N. Fleming. Estimates of the expected 
noise levels from jet air-liners suggested, Professor 
Richards said, that, during flight, a 15-decibel 
reduction and, during ground-testing, a 25-decibel 
reduction would be necessary, in the near future. 
As a result of two years’ research work, it was 
known that aerodynamic noise from a jet arose 
from three sources. First, subsonically, giving rise 
to noise intensity increasing roughly as V* where V 
is the jet velocity : the high-frequency noise arising 
from high-velocity shear and turbulence at the edge 
of the jet close to the nozzle, and the low-frequency 
noise arising from larger eddies downstream. 
Secondly, when a jet was choked (i.e. the jet velocity 
greater than sonic), the emerging air over-expanded 
and contracted periodically, setting up standing 
shock waves at certain distances along the jet. Any 
eddy moving downstream generated a sound wave 
as it passed through the shock wave, and resonance 
could thereby be set up. The noise intensity would 
then increase by a much higher pdwer of V; for 
instance, V2* had been observed. A third source 
of noise was combustion in and aft of the flame 
tube. Noise suppression, therefore, could be con- 
siderably aided by reducing the jet velocity, even 
though the mass flow were increased. 

Experimental noise suppressors that had been 
tried out successfully with reductions of 15 to 20 
decibels, in model tests on overchoked jets, included 
a jet pipe with peripheral fingers inserted slightly 
into the jet stream, invented at the College of 
Aeronautics. This arrangement was still, although 
less, effective at subsonic speed. A corrugated jet 
pipe put forward by Southampton University was 
effective only for highly-choked jets. 

The second paper on engine noise was contributed 
by Mr. F. B. Greatrex, who described the results of 
full-scale noise measurements carried out on Rolls- 
Royce jet engines. Full-scale results for the 
Derwent, Avon, a larger engine, and the Nene had 
confirmed theory and model test results, that the 
noise intensity of the jet was independent of tem- 
perature, and had strikingly confirmed the V® law. 
This was particularly interesting because, at high 
speed, the Avon and the larger engine were working 
at jet pressure ratios well above the critical ; shock- 
wave phenomena had not, apparently, had any 
appreciable effect on the noise. The full-scale 
results, however, did not confirm the theory that the 
intensity should vary as the square of the nozzle 
diameter, but this might have been because the test 
were not carried out under comparable con- 
ditions. 

It was unfortunate that the use of reheat, for 
getting a large thrust out of a small engine, depended 
entirely on increasing the jet velocity. The maxi- 
mum possible increase in noise level due to applying 
reheat to an existing engine was about 21 decibels. 
On the Avon, this would give an overall intensity 
of 160 decibels at 20 yards radius and 30 deg. to the 
jet axis. An aspect of the noise problem which 
should be mentioned was the possibility of minor 
structural fatigue failures resulting from pressure 
fluctuations from a jet, which would be intensified 
by the use of reheat. Perhaps fortunately, the 
maximum possible thrust increases from reheat 
had not yet been realised in practice. 

Turning to methods for reducing engine noise 
Mr. Greatrex said that the drawback to designing 





Such an engine, the Conway, would shortly undergo 
noise-level tests. 

For subsonic jet speeds appropriate to ground 
running, the most promising of the noise sup- 
pressors developed from model tests consisted of 
“teeth” attached to the jet nozzle. The most 
effective device so far tested on the Derwent engine 
had six square teeth evenly spaced, three parallel 
and three bent at 30 deg. to the jet axis. At high 
r.p.m., a reduction of some 8 to 10 decibels was 
obtained in the low-frequency peak noise, whereas 
the high-frequency peak was increased. This was 
a greater reduction than obtained in the model 
tests in the subsonic speed range, and it was 
obtained with a negligible effect on engine per- 
formance. The noise suppressor appeared to be 
effective only at high jet velocities. If such a 
device were fitted, the attenuation at low frequencies 
would be of real value in reducing the noise nuisance 
arising from prolonged ground running. 

In the discussion which followed, it was stated 
that the toothed silencer had had very little effect 
in silencing the exhaust from a pressure jet under 
development for a helicopter rotor blade-tip drive ; 
in this installation the turbulence in the combustion 
chamber was very high. There was some disagree- 
ment as to the part played by turbulence in jet 
noise ; one speaker cited American tests in which 
additional turbulence, deliberately introduced, 
increased the sound intensity for a given exit speed 
by 15 decibels. It was generally agreed that if 
combustion extended beyond the jet pipe, the noise 
would be greater. Such a condition, however, could 
not be tolerated in any case in a jet engine for 
reasons of economy. The fact that the full-scale 
tests at Rolls-Royce had shown the silencer to be 
more effective at lower frequencies than indicated by 
the model tests was a natural scale effect. In answer 
to a query, it was stated that the cranked jet 
pipe to be introduced on Series 2 and 3 Comets 
would not increase their noise level. Tests on the 
primary zone of a combustion chamber had demon- 
strated that the latter made a considerable contri- 
bution to jet noise and unpleasant physical sensa- 
tions were experienced from frequencies below the 
audible range. 


ArrcraftT NOoIseE. 


At the second morning session, devoted to aircraft 
noise, Mr. W. Makinson was in the chair. The 
first paper, on “‘ Aerodynamic Noise,” was given by 
Mr. G. M. Lilley. The main part of his paper 
consisted of a mathematical summary of Lighthill’s 
recently-developed theory of aerodynamic noise. 
Turning to experimental work on boundary-layer 
noise, Mr. Lilley said that, although mainly confined 
to the flow of air in ducts, some important conclu- 
sions had been reached on the acoustical efficiency, the 
frequency at maximum intensity, and the relation 
between sound intensity and speed. Generally, the 
intensity of aerodynamic noise increased with 
aerodynamic drag, but further experimental work 
was required on the noise from boundary layers, 
wakes, and separated flow before any suggestions 
for external noise reduction could be formulated. 

Discussing jet noise, Mr. Lilley said that just 
downstream of the jet exit, the turbulence in the 
shear layer was small and consequently the emitted 
noise was of high frequency. Further downstream, 
as the scale of turbulence increased, the sound 
frequency was lowered. For subsonic jets, the high- 
frequency noise (6 to 10 kilocycles per second) was 
at a maximum at 45 deg. to the downstream jet 
direction, whereas the lower frequency noise had 
its maximum nearer to the jet axis. Above choking 
speeds, the jet flow was modified by stationary 
shock waves, and the high-frequency content of the 
noise was increased ; the noise radiated upstream 
could, in certain cases, be greater than that radiated 
downstream. Below choking, the sound intensity 
was proportional to V* to V®, but above choking 
it might be as high as V2’. 

The second paper on aircraft noise was presented 
by Mr. C. H. E. Warren, on ‘‘ Noise Associated with 
Supersonic Flight.” In supersonic flight, said Mr. 
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Warren, the pressure changes in the flow past the 
aircraft occurred sufficiently rapidly to be audible. 
Sonic bangs were due to shock waves, where the 
pressure changed discontinuously and would be 
heard by an observer every time the aircraft was 
flying, so that its component of velocity in his direc- 
tion was sonic. A rough qualitative picture of the 
mechanism could be derived from the “small 
perturbation’ theory, which predicted that the 
pressure was proportional to the square root of the 
linear dimension of the aircraft, inversely propor- 
tional to the distance of the observer from the 
aircraft when its speed towards him was sonic, and 
roughly inversely proportional to the square root 
of the radial acceleration. Atmospheric effects 
might modify the propagation of shock waves by 
refraction. 

Considering a supersonic aircraft at low altitude : 
an aircraft in flight was supported ultimately by the 
ground, through the pressures induced on it by the 
air flow about the aircraft. At supersonic speeds, 
these pressures were contained within the area 
between the two main shock waves, and at low alti- 
tudes the pressures on the ground must tend to 
those corresponding to the wing loading of the 
aircraft, which could not be tolerated. Control over 
supersonic flight, probably restricting it to high 
altitude or to flying over the sea, would therefore be 
required. 

Among the points raised in the discussion was the 
remarkable fact that there had been no prediction 
of the bangs before supersonic speeds were attained. 
Tt had been said that at high altitudes most jets 
were overchoked, and that therefore cabin noise 
might be higher; in the Comet this was not the 
case, since, when cruising at altitude, the pressure 
ratio was not much above the critical value. It 
was suggested by a speaker from King’s College, 
Newcastle-upon-Tyne, that tests on high-speed 
underwater jets now in progress might yield some 
useful information. No explanation had been found, 
it was stated, for the puff of vapour sometimes seen 
when an aircraft entered the sonic “ barrier.” 


Grounp NoIsE. 

During the afternoon session, which was con- 
cerned with ground noise of aircraft and its 
suppression, Dr. G. E. Bell was in the chair. 
Mr. N. Fleming, in a paper on “ Air-to-Ground 
Noise,” described the techniques and results of 
sound-level measurements carried out by the 
National Physical Laboratory on jet and other 
aircraft taking off and landing. As the aircraft 
passed overhead, there was a change in character 
of the noise, the high-frequency sound from the 
air intake and impeller predominating as the aircraft 
approached and lower-frequency noise as it receded. 
The maximum noise level was usually recorded 
slightly after the aircraft had passed. From the 
analysis of the sound-level measurements over a 
range of frequency bands, the nuisance-value of 
the noise, which could not be measured directly, 
could be assessed. 

The second paper, on “‘ Ground-to-Ground Noise,” 
read by Mr. J. D. Hayhurst, dealt with the noise 
of prolonged ground-running of aircraft engines in 
the maintenance area of airports. This type of 
noise, he said, could be more easily dealt with 
than noise coming from aircraft in flight. Atmo- 
spheric attenuation had a greater effect on the 
high-frequency noises arising from the air intake 
and impeller than the low-frequency noise from the 
jet. nozzles. Methods for reducing the noise in 
particular areas included ground appliances for 
attachment to the aeroplane, screens, and the 
orientation of the aeroplane so that the highest 
noise levels occurred where it mattered least. 
Ground silencers for piston engines were not 
practicable, but were under investigation for jet 
aircraft. The problem was to produce relatively 
light mobile detuners for exhausts capable of with- 
standing jet efflux temperatures and velocities, 
and intake silencers which would not adversely 
affect the air supply to the engines. Although 
obstacles could screen only a certain section 
around the aircraft, it had been shown that reduc- 
tions in loudness levels of up to 25 phons could be 
obtained by the use of a running-up pen. The 
Ministry of Civil Aviation had built a prototype 
running-up pen in the shape of a truncated V, 





which enabled modern aircraft to be accommodated 
with either nose or tail foremost, with the least 
total length. The mancouvring of aircraft into 
and out of the pen might present problems. 

In the discussion which followed, it was suggested 
that, for ground silencing, it should be possible to 
develop some means for breaking up the jet 
turbulence, for instance, a honeycomb, which 
would raise the general frequency at a distance 
from the aircraft and reduce the objectionable 
noise. A value for the acceptable noise level from 
helicopters of 85 decibels at 150 ft. was put forward, 
and it was also suggested that the nuisance value 
of pulsating noise was greater than that of con- 
tinuous noise. It was generally agreed that the 
correlation of sound-level measurements with the 
annoyance caused was only partially satisfactory, 
and one contributor suggested that more co- 
operation in research should be sought with the 
medical profession. With reference to running-up 
pens for jet engines, requiring absorption over 
the frequency band 100 c.p.s. to 10,000 c.p.s., it 
was suggested that a two-stage arrangement dealing 
with the low-frequency and high-frequency com- 
ponents, respectively, would be more efficient than 
a single installation. 


GENERAL DIscussIon. 


In the general discussion on aircraft noise which 
followed after a tea interval, it was pointed out 
that at present substantial statutory protection was 
afforded to aircraft operators, and that legally no 
nuisance was created merely by the passage of an 
aircraft overhead. There was some difference of 
opinion as to whether the possible menace from 
low-flying supersonic aircraft had been over- 
stated, but it was pointed out that military aircraft 
would be capable of such flight within a few years, 
and under certain conditions supersonic bangs 
could give a disturbing shock to the nervous 
system. The suggested maximum noise level for 
helicopters of 85 decibels at 150 ft. was considered 
by one speaker to be unnecessarily quiet in view of 
the fact that British European Airways had operated 
a regular nigh-mail helicopter service between 
Peterborough and Norwich for six months with no 
complaints, using helicopters with a noise level 
well above the suggested value. 





THE IRON AND STEEL 
INSTITUTE. 
(Concluded from page 694.) 


ConTINUING our report of the annual general 
meeting of the Iron and Steel Institute, held in 
London on April 30 and May 1, we deal with the 
final technical session of the meeting, held in the 
afternoon of May 1. 


Stupy oF FoRMATION OF BAINITE, AUSTENITE AND 
MaRTENSITE. 


The five papers on the agenda were discussed 
jointly after presentation. The first, on ‘‘ The 
Formation of Bainite,” was by Dr. T. Ko and Dr. 
S. A. Cottrell, and referred to work conducted in the 
Metallurgy Department of the University of Bir- 
mingham. The authors stated that when bainite 
was formed from austenite, the specimen surface 
was distorted, giving a structure similar to that 
obtained during the formation of martensite. By 
studying the surface relief during the formation of 
bainite, using a specially-developed metallographic 
technique and hot-stage microscopy, it had been 
established that bainite formed by nucleation and 
slow coherent growth, the rate of which depended 
on the composition of the austenite and the tempera- 
ture of transformation. A new theory of the 
mechanism of bainite formation was proposed. It 
was suggested that owing to the insufficiency of the 
driving force, martensite could not form, and 
the coherent growth was possible only if the driving 
force were increased and the strain due to the density 
change reduced by lowering the carbon in solution 
in the bainite. This took place by diffusion of 
carbon into the surrounding austenite or by precipi- 
tation of carbide within the bainite, or by a com- 
bination of both; the rate of growth was therefore 
controlled by the rate of carbon removal. 





The second paper, also by Dr. S. A. Cottrell ang 
Dr. T. Ko, dealt with the ‘‘ Effects of High-Tempera- 
ture Heating on the Isothermal Formation of 
Bainite.” The authors stated that they had investi. 
gated the effects of high-temperature heats, to 
950 deg., 1,250 deg., and 1,550 deg. C., in a vertical] 
furnace in an atmosphere of argon, on the austenite- 
bainite transformation in British Standard En 17, 
18, 19, 21, 25 and 31 steels. It was found that the 
incubation period was shortened and the rate of 
transformation was increased in Ni-Cr-Mo steels 
after ‘‘austenitising”’ at high temperature. The 
effect, however, could be removed by re-austenitising 
at a lower temperature. These effects were not 
found in the steels other than Ni-Cr-Mo. 

The third paper, by Dr. H. M. Otte and Dr. T. Ko, 
was entitled ‘Thermal Stabilisation of Austenite 
in Carburising Steels.” The authors stated that 
they had made a study of the retained austenite in 
two carburised steels. The first, a Krupp steel, 
contained 0-12 per cent. of carbon, 3-80 per cent, 
of nickel, 1-24 per cent. of chromium, 0-07 per cent. 
of molybdenum and 0-40 per cent. of manganese. 
The percentage composition of the other steel was : 
carbon 0-18, nickel 4-89, chromium 0-32, molyb- 
denum 0-29, and manganese 0-41. The effects of 
stabilisation, during. quenching, on the amount of 
retained austenite, had been investigated in both 
steels and, in the Krupp steel, isothermal stabilisa- 
tion at room temperature had also been studied, 
It was found that ageing at room temperature caused 
stabilisation of the austenite in the Krupp steel, but 
that the effect could be removed by sufficient further 
cooling. 

The fourth paper, on. “ Line-Broadening of 
Martensite in Nickel Steels,” was by Dr. R. A. 
Smith and described work carried out in the 
University of Birmingham. The author stated that 
the broadening of X-ray diffraction-line profiles, 
in general, was attributed to two types of lattice 
imperfection. These were: (a) differences in 
parameter due to the presence of residual internal 
strains, and (b) a small particle-size effect, which 
implied the formation of some form of substructure 
within the original grains. In the present work 
the X-ray diffraction-line shapes obtained from 
quenched medium- and low-carbon nickel steels 
had been recorded in a Geiger counter spectrometer. 
The results obtained indicated that the effects 
produced by martensitic transformation were similar 
to those obtained in cold-worked metals. Earlier 
work was substantiated in that the major part of 
the line-broadening was due to internal stresses, 
but the results indicated the presence of a particle- 
size effect. The carbon content was effective in 
determining the degree of internal strain remaining 
after transformation. 

The fifth, and last, paper, entitled ‘‘ The Deforma- 
tion of Austenite in Relation to the Hardness 
Characteristics of Steel,’ was an Andrew Carnegie 
Scholarship Report by Mr. G. R. Bish and Professor 
H. O’Neill. The authors stated that the deforma- 
tion of steel, while it was undergoing the austenitic 
transformation, was a matter of practical and 
theoretical importance. The effect of plastic strain 
on the transformation had been considered to be 
worthy of further study, because optimum proper- 
ties might result from certain combined treatments 
of the austenite. The Meyer hardness analysis of 
the ball indentation test, based on the expression 

L=ad" 
where L was the load, d the chordal diameter of 
the indentation, and a and n were constants for the 
material under examination, gave more information 
than the simple indentation test. In the present 
work, the pyramid hardness of a 0-9 per cent. 
carbon steel during isothermal transformation at 
280 deg. and 245 deg. C. had been determined. 
The same steel had been plastically deformed by 
crushing during the incubation period of isothermal 
transformation at these two temperatures. For 
various amounts of deformation and increasing 
holding times in the isothermal bath, the hardness 
at room temperature, of the quenched products, 
had been determined by the Meyer analysis. 
Deformation accelerated transformation, and the 
Meyer index, n, passed through a maximum with 
increasing holding times. The maximum occurred 
at shorter holding times as the amount of deforma- 
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tion was increased. A complete hardness diagram 
for the Fe-Fe,C system had been drawn up and 
was given in an appendix. 


Discussion. 


In the course of the discussion which ensued, 
Mr. K. R. Jastrezebshi stated that the tests in the 
investigation by Mr. Bish and Professor O’Neill 
had been carried out under difficult conditions. The 
use of the Meyer analysis in determining the hard- 
ness of metals could be of great importance, as 
Professor O’Neill had already shown in an explana- 
tion of ageing phenomena occurring in Duralumin. 
The work hardening of 18/8 stainless steel was 
worthy of study, especially the products of subse- 
quent heat treatment. At one time, he had been 
given some stainless-steel wire for examination. 
It was readily attracted by a hand magnet, and its 
Vickers hardness number was 523. Although there 
was some suspicion that it might be of the mar- 
tensitic type, a chemical analysis had confirmed it 
to be of unstabilised 18/8 quality, and the micro- 
structure consisted of pseudo-martensite which was 
rather pronounced. 

The next speaker, Mr. G. Mayer, stated that he 
had recently made an examination of the formation 
of bainite in an En 23 steel and he was in general 
agreement with the views expressed by Dr. Ko 
and Dr. Cottrell on the mode of formation of bainite. 
Their hot-stage microscope results had provided 
a convincing answer to the question whether the 
bainite reaction proceeded by nucleation and growth 
or whether the plates were fully formed in a very 
short time as in the case of martensite. One 
difficulty with the latter theory was that while lower 
bainite had the acicular form associated with the 
shear type of reaction, upper bainite was not usually 
acicular, except in the early stages of formation, 
and it seemed that two different mechanisms of 
formation would have to exist to explain the differ- 
ence in appearance of the two types of bainite. 
This seemed unlikely, particularly since no sharp 
change in transformation characteristics could be 
detected with decreasing temperature of bainite 
formation. From his own studies he had formed 
the impression that the mechanism of bainite forma- 
tion was the same at all temperatures, with the 
bainite tending to form as plates by growth along 
preferred planes. The plate-like form was retained 
in lower bainite because the rate of growth normal 
to the plate, compared with that at the plate edges, 
wasrelatively small; butin the case of upper bainite, 
although the initial crystals tended to be plate-like, 
the rate of growth normal to the plate was higher 
and this led to the destruction of the plate-like form 
and irregular-shaped crystals formed the final 
product. 

Dr. T. Ko said that Mr. Bish and Professor 
O’Neill had referred to Rostoker’s results, which 
claimed that the Meyer index in respect of martensi- 
tic steel, using diamond-pyramid indentation, gave a 
result which was very difficult to explain. Rosto- 
ker’s experiment had been repeated by Dr. Otte 
in the University of Birmingham laboratories before 
he had left the country. The same specimen as 
that on which Rostoker had carried out his experi- 
ment had been used, and the new result agreed with 
the figure given according to the Meyer index, which 
agreed with the figure quoted by Professor O’Neill 
and his colleagues ; that was to say, the Meyer index 
determination of martensitic steel, using micro- 
hardness testing, was 2-0 and not greater than 2-0, 
as claimed by Rostoker. The next speaker, Dr. 
M. L. Becker, said that Professor O'Neill obtained 
more out of Brinell-hardness measurements and 
the Meyer-index studies than most people. He 
had devised a very interesting apparatus, and he 
hoped that, if the apparatus were still in existence, 
a8 he had implied, it would be possible for some 
further use to be made of it. 

Professor H. O’Neill, in a brief reply to the 
discussion, stated that he was interested to learn 
that from Birmingham and Battersea there were 
results indicating that, for the diamond-pyramid 
test there seemed to be little doubt that the Meyer 
index should be 2-0. At present they were not 
doing any work on their machine. Dr. T. Ko also 
replied and votes of thanks terminated the pro- 

gs. 


MARINE ELECTRIC WHISTLE 
FOR OCEAN-GOING SHIPS. 


SomE years ago the Service Electric Company, 
Limited, Secomak Works, Honeypot-lane, Stan- 
more, Middlesex, developed an electric whistle for 
use on coasters and other small vessels; this 
whistle was approved by the Beard of Trade. 
Recently they have produced a number of larger 
and more powerful electric whistles, and three sizes 
are now available, for vessels up to the size of the 
modern passenger liner. Shown in the accompanying 
illustration is a type F in the silent position. The 
“*Secomak ”’ electric whistles have been patented 
in Great Britain, the United States and other 
foreign countries. The first of the type-F whistles, 
which is the largest model, was installed in the 
Messageries Maritimes flagship, La Marseillaise, 
in the summer of 1950, and it has now been in 
continual service for 2} years. In 1952, the com- 
pany was requested by the Admiralty to develop 
an electric whistle for use on a new class of Diesel- 
driven warship. As a result, type G was produced. 
It is smaller than type F, although similar in design. 
The three models now being made are designated 
types D, F and G. 

The principle of the whistle is based on the rotary 
type of siren, and all the working parts are com- 
pletely enclosed to protect them from moisture, 





except when the dome is raised for whistling, and 
then only the sound rotor is exposed. It consists 
of a sound rotor or impeller which rotates inside a 
stator. An 8-h.p. motor is used to drive the impeller 
of model F. A domed cover surrounds both the 
stator and the rotor, and a rod passes through the 
centre of the motor shaft to raise and lower this 
cover. A large solenoid set to the side of the 
whistle operates a lever arm which in turn forces 
up the rod to the cover. The whistles are made for 
operation on either direct current or alternating 
current with the aid of a rectifier, and one is being 
produced which will operate directly off a 60-cycle 
supply. Model F has a sound frequency of 235 
cycles per second, and a range in still air up to 
5 miles; when making a blast the whistle absorbs 
about 10 h.p., otherwise the quantity of current 
consumed is claimed to be very small. It weighs 
660 Ib. and is 54 in. high by 31 in. by 24 in. It is 
of all-metal construction and is normally wired for 
push-button operation. Electric heater elements 
are built into all whistles as a precaution against 
icing, and they can be thermostatically controlled. 

The electric whistle is said to be particularly 





suited to automatic control and, except in the case 


of some of the smallest models, fog-signal controllers 
are usually supplied. These are arranged to blow 
a six-second blast at intervals not exceeding two 
minutes. In the event of a manoeuvring signal 
being suddenly required while the whistle is on 
automatic fog-signal control, the bridge push-button 
takes precedence and cuts out the automatic fog 
signalling until such time as the circuit is restored 
by switching on again. Thus there is no possibility 
of confusion of signals. Manceuvring or fog signals 
are generally made by operating the watertight 
push-button switches, which are usually located on 
the bridge. These actuate the whistle mechanism 
by remote control through contactors, relays, etc., 
enclosed in a separate sheet-metal case. For 
types F and G a resistance is sometimes used for 
continuous slow running of the motor, and this is 
enclosed in a ventilated sheet-metal case. It is 
also usual with these models to incorporate the 
automatic fog-signalling device, consisting of a 
timing unit driven by a suitable pilot motor with 
relays and ancillary gear included in the con- 
troller. A similar device is made for type D; 
this blows a six-second blast at intervals not 
exceeding 2 minutes, as required by the Ministry 
of Transport regulations. One of the advantages 
of this type of whistle is that it removes the need, 
that often occurs in a fog, to keep a large compressor 
running, or in the case of a steam whistle the need 
to waste fresh water. A number of these. whistles 
have been installed on vessels as an independent 
or alternative method of signalling should the 
normal whistle fail. ; 





TRADE PUBLICATIONS. 


Electrical Measuring Instruments.—A new edition of 
a list describing the electrical instruments manufac- 
tured by them has been received from the Cambridge 
Instrument Co., Ltd., 13, Grosvenor-place, London, 
8.W.1. It contains specifications and sensitivity data 
for 125 different types of galvanometer (direct and 
alternating current), valve and electrostatic voltmeters, 
precision wattmeters, electrometers, oscillographs, poten- 
tiometer:, bridges, inductances, resistances and test sets. 

“* Push-On”’ Electrical Starters.—Concise information 
regarding their new direct-switching mechanical push-on 
starter for single and three-phase motors up to 0-5 h.p. 
is given in a leafiet received from Allen West & Co., 
Ltd., Brighton. 

High-Voltage Capacitors.—A well-illustrated brochure 
issued by Standard Telephones and Cables, Ltd., Ald- 
wych, London, W.C.2, gives details of the design, con- 
struction and control of their high-voltage capacitors. 


Selenium Rectifiers.—Particulars of the selenium recti- 
fiers they manufacture for various purposes are given in 
a pamphlet received from Standard Telephones and 
Cables, Ltd., Aldwych, London, W.C.2. 

Air-Break Switchgear and Motor Control Gear.—The 
flameproof and industrial switchgear and motor control 
equipment manufactured by them are described in a 
catalogue received from the Belmos Co., Ltd., Bellshill, 
Lanarkshire. 

Radial Drilling Machine.—An illustrated leafiet sent 
to us by W. J. Meddings, Ltd., Kingsley works, Ipswich - 
road, Slough, Buckinghamshire, describes their ‘‘ Pacera 
24” articulated drilling machine. It has a capacity of 
? in., and a speed range from 80 to 4,000 r.p.m. 

Gap-Gauge Blanks and Special Calipers.—The Man- 
chester Metal Works, Ltd., 368-376, Bury New-road, 
Salford, 7, have sent us two leaflets giving the sizes of 
gap-gauge blanks which they can supply and the variety 
of shapes and sizes of calipers that they manufacture. 
Bearing Lubrication.—An illustrated booklet No. 7, 
entitled Bearing Lubrication, has been added to the techni- 
cal series published by the Vacuum Oil Co., Ltd., Caxton 
House, London, 8.W.1. 


Saws for Wood.—Sanderson Brothers and Newbould, 
Limited, Newhall-road, Sheffield, have sent us their 
brochure number M.E.39, listing and iJlustrating their 
cross-cut, tenon, and hand saws designed for special 
purposes. 

Gas Cutting.—The British Oxygen Co., Ltd., Bridge- 
water House, Cleveland-row, London, 8.W.1, have issued 
an illustrated leaflet describing their 55-in. universal 
gas-cutting machine. This machine will cut stacked 
steel plate up to 24 in. in thickness at speeds from 
12 to 70 ft. per hour. 

Lime Hydrating.—The industrial process of lime 
hydrating and the applications of hydrated lime are 
fully discussed in an illustrated booklet sent to us by 
Sturtevant Engineering Co., Ltd:, Southern House, 
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CONTRACTS. 


Joun Biackwoop Hopes & Co., Lrp., Hunsbury, 
Northampton, have obtained a contract, valued at 
600,0001., to supply civil-engineering equipment for use 
in connection with an extensive irrigation scheme in 
Burma. This order was obtained in competition with 
firms in the United States. 


Tue GENERAL ELEcTRIC Co. Ltp., Magnet House, 
Kingsway, London, W.C.2, continue to receive repeat 
orders for pumpless steel-tank rectifier equipments for 
the Netherlands Railways. The latest order is for 
two 1,224-kW 1,500-volt units, which will bring the 
capacity of the firm’s rectifiers in service on the rail- 
ways to nearly 30,000 kW, representing a total cost 
of approximattly 100,0001. 

W. T. Hewnwey’s TetecrarH Works Co. L+tp., 
51-53, Hatton-garden, London, E.C.1, have secured a 
contract for paper-insulated lead-alloy covered cables 
to be supplied to the City Light Department of Seattle, 
U.S.A. The total value of the order is just under 
37,0001., exclusive of import duty, and it comprises, in 
all, 67,000 ft. of cable. 

J. C. Gammon (Enatanp) Lrp., Burwood House, 
Caxton-street, London, S8.W.1, are to design and 
construct a bridge at Kelani for the Ceylon Government. 
The structure is to be founded on piles and wells carried 
to a depth of 90 ft. below bed level and constructed of 
colloidally-grouted concrete. The bridge is to be 900 ft. 
long by 80 ft. wide, in ten spans ; the bridge spans are 
to be of reinforced concrete. It is anticipated that the 
work will take two and a half years to complete. A 
start is likely to be made in August. 

Tue British THomson-Hovuston Co., Lrp., have 
received from the United States Army, European 
Headquarters Command, an order for mobile fire- 
control radar equipments, type A.A. No. 3, Mk. 7, 
valued at upwards of 4 million dols. The equipments 
are intended for N.A.T.O. countries. The contract 
has been placed under the current ‘‘ off-shore procure- 
ment programme.” 

VickErs-ArMstTronGs Lrp., Vickers House, Broad- 
way, London, 8.W.1, announce the receipt of a repeat 
order for two cargo ships of 7,800 tons, from Alfred 
Holt & Co. The ships will be built at the firm’s Naval 
Yard, Newcastle-upon-Tyne. 





LAUNCHES AND TRIAL TRIPS. 


M.S. “ HaRLanpic II.”—Single-screw launch, fitted 
with towing bridle, built and engined by Harland and 
Wolff, Ltd., Belfast, for use by the firm in connection 
with repairing and servicing work in Southampton 
Water. Main dimensions: 60 ft. in length by 16 ft. 
beam. Propulsion provided by a Diesel engine giving 
a speed of between 8 and 9 knots. Trial trip, May 7. 

S.S. “ SAXONGLEN.”—Single-screw oil tanker, built 
and engined by Vickers-Armstrongs Ltd., Walker-on- 
Tyne, for Mr. Stavros S. Niarchos, London. Main 
dimensions: 555 ft. 6 in. by 75 ft. by 40 ft. ; deadweight 
capacity, 20,000 tons; gross tonnage, 13,300. Geared 
steam turbines developing 6,650 s.h.p. in service. Speed. 
144 knots. Trial trip, May 7 and 8. 

M.S. ‘* BRAEMAR.”—Single-screw passenger and cargo 
liner, with accommodation for 277 passengers, built by 
John I. Thornycroft & Co., Ltd., Southampton, for 
Fred Olsen & Co., Oslo, Norway. Main dimensions: 
373 ft. 9 in. by 53 ft. by 29 ft.; draught, 17 ft. 6 in. ; 
gross tonnage, 5,000. Akers-B. and W. eight-cylinder 
oil engine, developing 4,600 i.h.p., constructed by Akers 
Mek. Verksted, Oslo, Norway. Speed in service, 16 knots. 
Trial trip, May 9. 

8.S. “ MasorKA.’’—Single-screw cargo vessel, built 
and engined by William Gray & Co., Ltd., West Hartle- 
pool, for the Aktieselskabet Mabella (Managers: Karl 
Bruusgaard & Co.), Drammen, Norway. Main dimen- 
sions: 310 ft. by 46 ft. 10 in. by 27 ft. 10} in. to shelter- 
deck ; deadweight capacity, 3,465 tons on a draught of 
19 ft. 04 in. Triple-expansion steam engine and two 
forced-draught oil-fired boilers. Service speed, 12 knots. 
Trial trip, May 12. 

M.S. ‘“ RUTENFJELL.”—Single-screw cargo vessel, 
built by John Crown and Sons, Ltd., Sunderland, to the 
order of Olsen and Ugelstad, Oslo, Norway, for service 
on the Great Lakes, Canada. Main dimensions: 250 ft. 
between perpendiculars by 42 ft. 6 in. by 26 ft. to upper 
deck ; deadweight capacity, 2,750 tons on a draught of 
18 ft. 3 in. Two Clark-Sulzer Diesel engines coupled to 
a single shaft, constructed by George Clark (1938), Ltd., 
Sunderland. Launch, May 12. 

8.8. “ RusHwoop.”—Single-screw cargo vessel, built 
and engined by J. Readhead & Sons, Ltd., South Shields, 
for Wm. France, Fenwick & Co., Ltd., London, E.C.3. 
Second vessel for these owners. Main dimensions: 
415 ft. 6 in. by 55 ft. 6 in. by 29 ft. ; deadweight capacity, 
7,850 tons on a draught of 23 ft.6}in. Triple-expansion 
steam-reciprocating engine, working in conjunction with 
Bauer-Wach exhaust turbine and three oil-fired boilers. 
Speed, 12 knots. Trial trip, May 12. 


A TUBELESS TYRE. 


In the accompanying illustration is shown a cross- 
section of the first tubeless tyre for motor vehicles 
to be produced as a commercial proposition in the 
United Kingdom. Developed by the Dunlop 
Rubber Company, Limited, Fort Dunlop, Birming- 
ham, the one-piece pneumatic tyre satisfactorily 
performs all the duties of an outer-cover and inner 
tube combined. Technically speaking, the new 
tyre has a great appeal as being essentially more 
simple than the conventional two-piece cover and 
tube. The new tyre will be made in only a limited 
number of sizes for wheels of 16 in. in diameter or 
less, and will be marketed at a price 20 per cent. 
more than the combined price for the equivalent 
Dunlop cover and tube. The greater initial cost 
for one wheel will be partially offset by the elimina- 
tion of the spare wheel—which will no longer be 
required—and the further elimination of the accom- 
modation for the spare wheel on the vehicle itself. 
As the tyre becomes accepted, then it may be 
possible to affect a reduction in price. 

The idea of a tubeless tyre is not new, tubeless 
cycle tyres have been marketed in the past and, 
in North America, such tyres have been in use or 
motor vehicles for some little time and appear to 
be gaining increased acceptance, despite their 





greater cost. The principal obstacle to the earlier 
development of the tubeless tyre has been the rim 
of the wheel; the wheel itself must be of the 
pressed-sheet pattern—that is to say, without 
spokes because of the danger of leakage at the 
spoke heads—and must have a flat shape that 
will receive the tyre bead in such a manner as to 
allow the air seal to be made. The valve is a 
normal type fitted in the steel rim of the wheel 
but having soft rubber sealing washers. 

The tyre itself is of a conventional pattern, with 
the recognisable features of treads and reinforce- 
ment, but within the tube, and bonded to the inside 
surface, there is a rubber lining. The function of 
this lining is two fold : first, it acts as a seal, pre- 
venting the air from percolating through the fabric 
of the tyre and, secondly, it acts as a reinforcement 
to the tyre so that tyre casing is protected against 
deflation damage in the event of it being run for a 
few miles at low pressure. Running at low pres- 
sures, while not being advisable, is permissible. 
Inside the casing, the tyre has a puncture-sealing 
layer which will cling to an intruding nail and which 
is drawn into the damaged casing when the foreign 
body is withdrawn. Experience with the tyre, both 
in the laboratory and on test cars, shows that the 
pressure is well maintained and that a burst is 
unlikely, a slow deflation developing in the event 
ofdamage. Itis possible that nails which penetrate 
the tread and casing will ultimately cause serious 
damage even though there is no immediate loss of 
air; for this reason, the makers advocate close 
inspection every 2,500 miles, so that all unwanted 
bodies embedded in the tyre may be removed. A 
bad hole in the casing, so large that it is not self- 
sealed by the lining, can be repaired in the normal 
way by a patch on the inside of the cover. 

Fitting the tyre on to a wheel offers no great 





difficulty and, as compared with the conventional 


arrangement, the process is simplified by the absence 
of the inner tube. It is essential for the rim to 
be both reasonably true and free from obvioug 
irregularities which would prevent the tyre from 
being bedded down and the air seal made. In order 
to inflate the newly fitted tyre, it is of value if high. 
pressure air is blown through the open valve to force 
the beading against the rim to make the initial seal; 
the valve is then correctly fitted and the tyre inflated 
to the correct pressure. If, when refitting a tyre to 
an old rim, the high-pressure air'is not successful in 
forcing the tyre against the rim, a tourniquet can 
be applied round the circumference of the tyre and 
tightened with a lever to force the bead into position 
and to make the initial seal. 
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158. net.) 
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